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PUBLIC NOTICES. 





| [niversity of Bristol. 


Convocation of the University of Bristol has 
appointed a Committee to compile a Register of 
Past Students (a) of the University; (B) of 
University College, Bristol; (c) of Bristol 
(p) of the Merchant Venturers’ 


Colleges. prior to incorporation in the University. 
Past Students of any of these Institutions who 
have not received an individual Invitation to 
supply the information required by Convocation 
are asked to assist in making the Register com- 
plete by communicating as soon as possible with 
the SECRETARY to CONVOCATION, Uni- 
versity of Bristol, who will furnish them with 
the appropriate form for completion. 9274 





‘niversity of London. 

The SENATE Invite BS 28 ICATIONS for the 
UNIVERSITY CHAIR of VIL ENGINEERING, 
tenable at Imperial College—< Mey a Guilds College. 
Salary £1500 a year.—-Ap picattons (12 copies) must 
be received not later than t post on 17th February 
1983, by the AC ADBMIC REGISTRAR, University of 








London, 8. . from whom farther particulars may be 
obtained, 9302 
PATENTS AND DESIGNS ACTS, 1907 TO 10932 
— ; : “ 1s 
\ otice is Hereby Given that 
ERNEST FRASER JONES, of Victoria 
Station House, Victoria-street, London, 8.W., SEEKS 
LEAVE to AMEND the SPECIFICATION of the 
APPLICATION for LBTTERS PATENT No. 381,790, 


for an invention entitled *‘ Improved Manufacture of 
Hollow Ingots." 

Particulars of the proposed amendment 
forth in No. 2202 of the Official Journal 
published on December 2ist, 109382. 

person or persons may give NOTICE OF 
OPPOSITION to the amendment by leaving Patents 
Form No. 19, at the Patent Office, 25, Southampton- 
buildings, London, W.C.2,, within one calendar 
month from the date of publication J the said Journal. 
M. F. LINDLEY, 
o omp »troller-General 


were set 
Patents), 


9310 





. ° 
ron and Steel Institute. 
APPLICATION is INVITED for the POSI- 
TION of SECRETARY of the Iron and Steel Institute 
and EDITOR of “* Proceedings.’" Age about 35 to 45. 
Commencing salary £1200, Good knowledge of French 
and German essential. Candidates must have attain- 
the Science and Practice of Metallurgy 
an some acquaintance with the Iron and Steel 
Industry.—Address by letter, before 2ist January, 
1933, to THE CHAIRMAN, Appointments Com- 
mittee, Iron and Steel Institute, 28, Victorin-street, 
London, 8. 9314 


ments in 


SITUATIONS OPEN. 








COPTES or Testmontals, NOT ORIGINALS, UNLESS 
Ss 


SPECIFICALLY REQUESTED. 





To ADVEETERS UNDER BOX NUMBERS IN 
HIS CLASSIFICATION 

For the bencat of applicants, the Proprietors are 

prepared to insert brief notices that vacanacies are 

filled, upon receipt of notifications from the Adver- 

tisers. These notices (limited to one line) will be free 
of charge and co-operation is asked for 





Wi) an ENGINEER, Age Between 30 and 40. 
Must have knowledge of High-grade Mass Pro- 


duction Castings, also t Manufacture of Finished 
Hardware Goods, principally in Cast Iron. State full 
part im confidence.—. ress, 9313, The Engi- 





neer Office. 9313 a 
N ANAGER.—Old-established FIRM in the London 

L area REQUIRE the SERVICES of a MANAGER 
tor their Heavy She. Applicants must have 
previously successfully d a similar position ; must 
be fully experienced in the Design, Estimating, Draw- 
ines ont ty a Practice appertaining Weaken 


i ~" _paaeenee Plate Work, and General 
En experience in 

up- ~~ 
tions, 
be 


large 
pie High and ont ‘tow: -pressure Plant, Saas 
+ ee 
neering, wide 
of cheap production.—Applica 

in willing only, giving full - (which will 

as strictly confidential), revious experi- 
ence, salary ~ . &e. o x 108, Sells’ 
Ad ng Offices, Fleet-street, B.C.4. 9318 a 





ESIGNER DRAUGHTSMEN, First-class Men 
I only,. REQUIRED; High- speed Internal Com- 
bustion Engine experience essential.—Write, stating 
full experience, age, and salary required, to 9316, The 
Engineer Office. 9316 A 





7OUNG ENGINEER DRAUGHTSMAN REQUIRED. 
Rare opportunity to attain enviable position mn 





new engineering . Investment r te, 

aetins oxpertenes, AUSTIN, 7, Gray's inn-road. 

wa 74 A 
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IMEnRS. AFFLIANORS. Up 
7 and ae “piston 


ASKERS of ANDOVER Ltd., Andover, 
Hants, 5 <- We! iim 


ne, Forgin yy 
ULES f for tore cen aaatT st MACHINE 
} 'ACTUR. DS under LICEN! BE: 
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PRINCIPAL 
ARRANGED FOR 


(D. W WALTON 





The Engineer 


CONTENTS OF THIS ISSUE. 
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A Reheating Turbine Installation 
in Japan. 
(With a Two-page Supplement). 


1,500,000 kVA Alternator and Switchgear 
Testing Plant. 


Precision Grinding Machines 
No. XV. 


Statistics and Engineering—No. IV. 


New Coal-handling Plant 
at Gibraltar. 


Boilers and Heat Pumps. @ 660) 
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etmerienced in 
steel work . &¢., 
home or abroad.—Address, a. 
P3061 


hati Fes hee POST. home 


SITUATIONS WANTED. PATENTS. 
IVIL, ENGINEER (23), Ist Class Honours B.Eng. KO Niece PAFSET AGENCY, 144. (B. T. RING. 
setting G.B., U.S., and Can 


* Advice ‘iran d ’* and consultations on Patents 
and Trade Marks FREE.—i146a, Queen Victoria-street, 
London, E.C.4. 45 years’ ref. ‘Phone: Central 0682. 

6755 u 





MISCELLANEOUS. 





ENGINEERS. 


(ALL GRADES). 


Have you seen the latest edition of ‘“‘ ENGINEERING 
OPPORTUNITIES? In this 250-page book Pro- 
fessor A. M. Low tells of the opportunities Engineers 
of all d ions are missi The book also gives 
details of A. M.I. Mech. E., 1.E.E., M.I.M.T., G.P.O., 
and all other Exams. and outlines Modern Home- 
Study Courses in all branches of Civil, Mech., Elec., 
Aero., Radio, Motor, and “ Talkie"’ Engineering. 
We alone guarantee “‘NO PASS—NO FEE." You 
cannot afford to neglect this offer. Send for free hand- 
book now. 


British Institute of Engineering Technology, 
22, Shakespeare House, 29-31, Oxford Street, 





HE PROPRIETORS of LETTERS PATENT No. 
.”” DESIRE 
to GRANT 
parties on reasonable terms 
of EXPLOITING the same and 
commercial development and practica! 


for the purpose 
ensuring ite ful 
a in this eounery. — 
ressed to CRUIKSHANK | 
PALWEATHIRE, 65-06, Chancery-lane, London, 
0203 u 





be PROPRIETOR of BRITISH PATENT 
20,943, dated July 27, 1928, relating to ** Lined 
Deorieg and Method of Making Same,"’ is DESIROUS 
ERING into ARRANGEMENTS by way of a 
LICENCE or otherwise on reasonable terms for the 
of pa ol the above patent and 


working in Great Britain.— 
Inquiries to B. SINGER, Steger Building, Chicago, 
Tilinois. 9276 u 


No, 





HE PROPRIETOR of BRITISH PATENT No. 
278,043, dated February 28th, 1927, relating to 
“automatic Inking Devices for Recording Machines,’ 
is DESIROUS of ENTERING into ARRANGE. 
MENTS by way of a LICENCE or otherwise on 
reasonable terms for the purpose of EXPL OITING the 
——- gotent aan ensuring its practical working in 


Bri 
buliding Chicago, Illinois 








falco all cree thos ton deehocl ‘vebleleg 








9223 1 ~~ to B. & SRGER, _[praeet 
E rf -- 2 JE IRS P. LN 
RRIGATION AND DRAINAGE. il Thi a8 sf it Hy aR, “ip Deraers 
PATENTEE SEEKS CAPITAL or MANU- | for , * iq uid. or Powdered Solid Fuel,”’ DE- 
FACTURER’S SUPPORT to market Two-cycle Gas | SIRES to DISPOSE of his PATENT or to GRANT 
Displacement mp; suit lifts to 40ft.; waste | LICENCES to interested parties on reasonable terms 
fuel often penis. for the purpose of exploiting the same and ensuring 
© engine, gears, transformers, switches, | its full commercial development and practical working 
lubrication or stranamisslon defects. The direct | in this my =f 
ap power. Immense economies in be addressed to CRUIKSHANK and 
first cost and maintenance; 1933 forward. FA WEATHER 65- d Lond 
Address, 9817, The Engineer Office. 9317 1 gAliWira oo! See Tee 9311 " 








EDUCATIONAL. 





A.M. Inst.C.E. EXAM., MAY, 1932. 
FIRST PLACE. 


T.1.G.B. 


Read his letter, which speaks for itself :— 
“ You will be pleased to hear that, at the recent 
examinations of The Institution of Civil Engineers, 
I obtained highest place in the Associate Member. 
ship Examination, sections A and B, and have 
been awarded the * Bayliss Prize’’ of £15. [ am, 
of course, extremely — by this result and 
hasten to thank you for your valuable help and 

idance during my studies for this examination 
fh hope that my success will be crowned by receiv - 
ing Associate Membership of your Institution, 
which has been of real service to me. 

F.G.T. (Studentship No. 17472.) 


The services of over 70 specialists, many of whom are 
recognised authorities in their respective spheres, have 
been utilised in the compilation of The T1.G.B.'s 
Corres: ce Courses. Write to-day for “The 
Engineer's Guide to Success"’*—140 pages—containing 
the widest selection of engineering courses in the world 
The T.1.G.B. guarantees training until successful 


The Technological Institute of Great Britain, 
76, Temple Bar House, London, E.C. 4. 


(Founded 1917. 18,000 Successes ) 


Gained by Student. 





’ 7 . *s oy 
CORRESPONDENCE COURSES 
of Preparation for the EXAMINATIONS of the 
(ver. or Civil, Ewormeens, Inst. OF M®CHANICAL 
Esos., PRELIMINARIES, MATRICULATION, &C., ARE 
PERSONALLY OONDUCTED BY a 
Mr. TREVOR W. PHILLIPS, 
B.Sc. (Hepoese). Assoc.M. Inst. C.B., A.M.I. Struct. E. 
M.R.S.1., F.R.S.A., Chartered Civil Engineer, &c. 
Prospectus and full pa riiculars on application to :- 
36, Date draner. LIVERPOOL. 


Lowpon Orrice :—66, Caanceny Lave, W.C. 2 








FOR SALE. 
BOILERS, TANKS and AIR 
RECEIVERS. 
New, several lift. long by 5Sft., wy 80 Ib Ww P 
Lancashire Boiler, 80ft. by 7ft., w 


Cornish Boller (1915), 24ft. by 6ft. —, 80 ib, w.P,. 
tae ed (Boiler Shells), ooh , 9 " extra heavy 


H. & T. DANKS (Netherton), LTD. 


Boilermakers and Engineers, Netherton, DUDLEY. 
5810 o 





oS. SAI 

THREE 30ft 
EK TANKS 
by _l2in VERTICY 
DRIVEN RAM PUMP, S 
gallons per hour 

VERTICAL 
by Hall and Sons, 6jin 
water end by i2in. stroke 

STANLEY ENGINEERING CO., 
4: 294 


oft. CYLINDRICAL 


THRE! 
Pearns, 


by PETROI 
ares. AG 
rHROW BRL! 
capacity 23.000 
COMPOUND BOILER FEED PUMP, 
and Sin. cylinders by 6tin 


Bath relephone, 





"PHONE 98 STAINES 
Te 180 H.P. COMPD., CONDENSING SUPER 
HEATED LOC ~~ pet SETS, by Garrett, 











190 ib. w.p., coupled to 5S-kW, 460-vo., DA 
Dynamos 
ARMATURE or ELECTRICAL IMPREGNATING 
PLANT, by Scotts, 9" chamber i15ft. by &ft., 
vacuum pump, condenser, 
i wk P. Tangye NORLZONT AL CRUDE ou 
EN 
THREE. THROW PLUNGER PUMP, by Tangyes 
6in. by Sin 
Weir BOLLER FEED PU MP. 10in by 7in. by 1éin 
80-kW Crompton DYNAMO, 250 volts D.C,; modern 
350 H.P. English Electric 220 volt D.C., Brook 
hirst starter 
HEATING and VERTEELA TING PLANT, b 
Sturtevant, 3éin. suctiorx 
40-kW CRUDE = GE NERATING SET, 440/22 
volts D.C., cold starting 
120-kW STE AM GENERATING SET, by Allen 
230/250 vo. D.C 
HARRY H. GARDAM and ©0., Ltd., Staines 
515 a 
al 8. 7 a ry’ 
THO* W. WARD LTD. 
Engine, Steam, Vert. Twin Uniflow, i4in. cyls., 
10¢in. stroke. 
Cup Shaper, Sykes No. 4 straight tooth, cap. S2in 
y na. 
Planer, High-speed Rack-driven, cap. lift. 6in. by 
4ft. lin. by 4ft. lin. 
6-Ton _— Loco. Steam Crane, 1927 make, 
t ° 
7-Ton Morris "’ Ditto, 1928 make, 37ft. Gin. jib, 
shunting carriage 
5 Marine Boilers, 16ft. 2in. by 11ft. 6in., 200 Ib. w.p. 
$ Babcock W.T. Boilers, 160 ib. w.p. 
Write for ** Albion *’ Catalogue. 


"Grams, Forward, Sheffield. ‘Phone, 28001 (10 lines) 
ALBION WORKS, SHEFFIELD. 





FOR SALE (continued) 
Page 48. 


AUCTIONS, Page 48. 


For Advertisement Rates see 
First Column Overleaf. 
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UNITED STATES International News Co., 131, 
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supplied at 4s. 9d. each, 5s. 3d. post free 





“THE METALLURGIST.” 





PUBLISHED BY PITMAN’S— 
-NOW READY. 


THE METALLOGRAPHY OF IRON AND STEEL 





By C. HUBERT PLANT, F.1.A.C.—This book is of considerable importance to practical foundrymen, 
metallurgists and engineers. It gives a general survey of the properties testing # and analysis of iron an 

steel, and contains valuable information and data relating to the strength and efficiency of iron and 
stee! alloys for industrial purposes, 218 pp. 128. 6d. net, 
By N. F. BUDGEN, Ph.D., M.Se.—A new book which discusses, in the light of modern research and 
practice, the prope rties, characteristics, and production < oe and its alloys, and shows the 


purposes to which they are individually suited. A valuable work of reference for ‘ew Ot concerne 
with the manufacture and uses of aluminium products and for students. pp. 16s, net. 


SIR ISAAC PITMAN & SONS, LTD., PARKER ST., KINGSWAY, W.C. 2. 
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CONVERSION 





me; , 


AUnivivnivotiatian stitute 
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fee 
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operation. 


provides 
means of quick and convenient operation, 
and has been applied very successfully in 
the conversion of existing hand-operated 


control 


valves of all 
involved is more than repaid by the gain 
in efficiency and the saving of time in 
This is especially so in the case of large valves or valves in 


OF 


SLUICE 
VALVES 


HE inconvenience often experienced 
in the opening and closing of large 
manually operated sluice valves can 

be entirely overcome by controlling 
them electrically. 


The “Glenfield” system of Electrical 


the most efficient 


The small cost 


kinds. 


isolated situations where the rapid closing in the event of a burst pipe 


is of first importance. 


We shall be pleased to submit quotations for the Electrical conversion of 
valves of all sizes, details of which should be forwarded with the enquiry. 


GLENFIELD AND KENNEDY 


LIMITED KILMARNOCK 








This Supplement, which deals with the Sci and 
Practice of Kretallurey, both ferrous and non ferrous, is 
published free with the last issue of Tas Enouvuge in 
each calendar month. 


ADVERTISEMENTS. 
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Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 

This Disoctory, which is published annually in the 
interests of advertisers Tus ENGIwEER, may be 
obtained free of charge on application to the 
Publisher. 





Postel Address, 28, Essex-street, Strand, London, W.C. 2. 
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| VALLWIN 


Are fitted with a Single Vane, Open Type, 
Definitely Non-Chokeable Impeller. 

They have 10 years’ Reputation for Reliability 
and Satisfactory Working. 

Ball Bearings Throughout and Special Glands. 

Designed and built for Unscreened Sewage, Sludge, Stringy Matter, 
efuse, Stones, Mud, Sand, Etc. 












PUMPS 


We specialise in AutomaticallyZControlled Pumping Plants. 


MEW ALLWIN (PUMPS) L™: SALTISFORD IRONWORKS, WARWICK. 
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A Seven-Day Journal 


High-Pressure Boilers. 


IN a paper on Post-war Developments in High- 
pressure Boilers, read before the LE.E. by Messrs. 
C. H. Davy and C. H. Sparks on Thursday, December 
15th, the view is expressed that it is improbable 
that special effect or forced circulation boilers will 
displace those of the normal type, because they are 
not 50 easy to operate and do not appear to offer any 
advantage as regards price. The power plant engi- 
neer, it is explained, requires simplification rather 
than some small improvement in thermal efficiency 
at the expense of complication. Whilst the trend, 
both in Europe and in America, has been definitely 
towards higher final steam temperatures, the authors 
believe that these will be limited to about 850 deg. 
Fah. until such time as the cost of special steels is 
materially reduced. The demand for high-pressure 
boilers, it is believed, will continue for power stations, 
but super-pressure boilers will be mainly limited to 
industrial work and to the compounding of low-pres- 
sure stations where conditions permit. Although 
Mr. David Wilson described the paper as a catalogue 
containing nothing particularly new, it will be 
probably read with interest by many engineers who 
have been unable to keep in touch with all modern 
boiler developments. Besides natural circulation 
boilers of standard types, the paper deals with directly 
heated forced circulation boilers, indirectly heated 
and special effect boilers, including the 
The data presented to show the rate of 
in cost of boilers, superheaters, economisers, 
and air heaters with rising pressure and increased 
final temperature and, alternatively with 
will probably be widely appreciated by all interested 


boilers, 
Atmos. 


Increase 


in the design and operation of power stations. 


Industrial Survey of Lancashire. 


A sopy called the Lancashire Industrial Develop- 
ment Council has, with the assistance of the Univer- 
sity of Manchester, published a report, entitled the 
Survey of Lancashire,” 
summarised in a Journal note of August 12th. 
Certain recommendations contained in the Report 
have been included in a letter from the Chairman, 
Mr. T. D. Barlow, to the Prime Minister. The letter 
suggests that it would be in the national interest, 
as well as in the interest of 
Government to adopt as a settled policy the intention 
to act in matters, both of legislation and administra- 
tion, on the principle that exceptional measures 
must be taken continuously so as to direct and influ- 
ence the channels of industrial development as to 
lead to some adjustment of the balance of industrial 
activity between this and other areas not similarly 
circumstanced.’’ The primary function of the Lanca- 
shire Industrial Development Council is the attrac- 
tion of new industries to this area, and it is claimed 
that its efforts have yielded some practical results. 
Certain foreign manufacturers of specialities have been 
induced to establish plants in Lancashire. One which 
may be mentioned is an engineering works in Traf- 
ford Park, now in process of equipme nt. The report 
states that the chief aim of whatever may be done 
should be to create an inducement to newcomers to 
outweigh the prejudice on the grounds of a labour 
supply too much wedded to the old industries and 
too little adapted to the operations associated with 
the newer industries. Such prejudice, unfortunately, 
exists against Lancashire, and other similar areas, 
but, it is stated, there is little justification for it in 
actual fact. 


* Industrial 


Rural Electrification. 


IN dealing with the Bedford rural demonstration 
scheme, the twelfth annual report of the Electricity 
Commissioners states that while the results so far 
attained are of interest to all who are concerned with 
rural electrification, it would be premature at the 
present juncture to attempt to draw any general 
conclusions for application to the development of 
other rural areas. The full benefits from the policy 
of rapid construction will only accrue after a further 
period of intensive methods of development and a 
reasonable interval must. elapse before the effects of 
the scheme and of all the facilities offered by the 
Corporation of Bedford in securing, and creating new 
consumers and extending the use of electricity in the 
demonstration area can be assessed. Sales of elec- 
tricity during 1931—32 showed an increase of 1,228,927 
units, or over 90 per cent. on the sales in the previous 
year. The outstanding feature of the second year of 
working was the large increase in the amount of 
electricity taken by brickworks. The average 
revenue obtained from all classes of supply per unit 
sold amounted to 1-685d. in 1930-31 and to 1-327d. 
in 1931-32, a reduction of over 21 per cent. The 
average cost per unit sold of the supply required for 
the demonstration area in 1931-32 also showed a 
reduction of 21 per cent. on the corresponding figure 
for the previous year and from October Ist, 1931, the 
Corporation made reductions in the charges and 


tariffs applicable to the Bedford Corporation as a 
whole, including the demonstration area. The 
Norwich demonstration scheme is also dealt with, 
but here, again, it is stated that sufficient time has 
not elapsed to show the effect of the propaganda and 
intensive methods of development initiated by the 
Corporation in the area. 


Swedish World Power Conference. 


THe ‘preparatory work of the Organising Com- 
mittee of the next World Power Conference, which 


will take place between June 23rd and July 10th, 
1933, in Scandinavia, is proceeding steadily and 


successfully. The first plenary World Power Con- 
ference was held in London in 1924, the next in 
Berlin, 1930, while there have also been Sectional 


Meetings with concentrated programmes at Basel in 
1926 and London in 1928. The Scandinavian Con- 
ference will be such a special meeting, dealing with 
the energy problems of large industry and transport. 
Participation and collaboration of fifteen countries 
(outside Scandinavia) has been hitherto assured. 
More than 170 reports have been so far announced. 
About forty of the reports to be published at the 
meeting deal with problems of energy supply in 
the large-scale industry, such as combined power and 
heat supply, the réle of the large-scale industry 
in national power schemes, &c. A _ considerable 
number discuss the problems of long-distance gas 
transmission, which are now particularly prominent 
in many countries; other papers are devoted to 
the more special power problems concerning iron 
and industry, pulp and paper, as well as 
cement, sugar, textile, and the other steam heat 
consuming industries. Energy questions of transport 


steel 





reheat, | 


which we} 


Lancashire, for the | 


yield subjects for some sixty-two reports; while 
railway and marine transport, and the peculiarities of 
city and suburban traffic will be discussed with due 
j}emphasis on the keen competition which electric 
traction and the oil engine have put up against the 
steam locomotive. In face of the difficulties of the 
world situation, there is more need than ever, it is 
pointed out, for rational planning in industry. The 
good support given to the World Power Conference 
Sectional Meeting in Scandinavia shows that technical 
and industrial circles fully appreciate the oppor- 
tunity which will be provided for the man of industry 
to meet the power expert in order that they may 
discuss common problems and exchange experiences 
to their mutual advantage. 


The White Combined Engine. 


In our issue of July 29th we described the 520 I.H.P. 
White combined marine steam engine and turbine, 
| which was demonstrated at the St. Peter’s Works of 
| R. and W. Hawthorn, Leslie and Co., Ltd., and was 
| tested by Professor Hawkes. The announcement is 
made that the Moor Line, Ltd., of Neweastle, of which 
Sir Walter Runciman is the chairman, has ordered 
two 8500-ton deadweight capacity cargo ships, which 
will be engined by White’s Engineering Company, 
Ltd., of Hebburn-on-Tyne, with the new combined 
turbine and reciprocating units, supplied with steam 
from oil-tired boilers. The ships are to be built by 
the Burntisland Shipbuildmg Company, Ltd., of 
Burntisland, Fife, and are to be equipped with the 
latest type of appliances for the quick handling of 
cargo. The claims made for the new engine include 
an increase of speed on the same fuel consumption 
of 15 to 20 per cent., or, alternatively, the mainten- 
ence of present speeds with a reduced fuel consump- 
tion of over 30 per cent., there being, in addition, a 
25 per cent. reduction in the weight of the machinery. 
| ‘The engines will be the first of their type built for 
|commercial use, and their performance at sea will 


| 
| 
| 
| 


| be awaited with interest. 


Profit-Sharing in Co-operative Societies. 


From the return issued by the Co-operative Pro- 
ductive Federation we are able to complete our review 
of profit-sharing in the engineering and allied indus- 
tries fcr the year 1931. A summary of the Ministry 
of Labour’s figures dealing with commercial concerns 
was given in a Journal note in our issue of June 24th, 
1932. The present return is confined to the forty-two 
co-operative productive societies affiliated to the 
Federation. Of the five societies in the metal- 
working and miscellaneous industries, four have an 
engineering interest. In this group the Chesham 
Builders, Ltd., was the only society making a division 
of surplus, capital receiving 24 per cent. and labour 
ls. in the £ on wages, the bonuses totalling £19 
and £131 respectively. This society, the smallest of 
the group, had 48 members and a share capital cf 
£803. Its 25 employees took £4225 in wages during 
the year. Business to the value of £9069 resulted 
in a net surplus of £275, these figures comparing with 
£10,711 and £258 for the preceding year. Of the 
three other engineering societies, the Walsall Locks 
and Cart Gear, Ltd., is by far the largest. At the end 
of 1931 it had 340 members and a share and loan 


capital of £23,934. Its 305 employees received 
£32,719 in wages and its turnover for the twelve 


months came to £62,629, giving a net loss of £23. In 
1930 the turnover was £77,861, and showed a net 
surplus of £2819. The Leicester Carriage Builders, 





Ltd., with 33 employees, a wages bill of £4721, and 








2 turnover of £11,805, turned its 1930 deficit of £288 
into a surplus of £212. At the end of 1931 it had 182 
members and a share and loan capital of £6133. The 
remaining society in this section is the Alcester 
Needlemakers, Ltd., having 141 members and a 
capital of £3326. At the end of the year it employed 
eight workpeople, the total wages bill being £1007. 
Business to the value of £15,299 was done, giving a 
surplus of £3. Forty-two societies—an increase of 


one—are included in the Federation’s return. Collec- 
tively, they had a membership of 15,187, and a 
capital of £1,076,596; 6974 workpeople were 


employed and £759,189 was paid in wages during the 
year. 


The Retirement of Mr. E. T. Goslin. 
THE announcement is made that Mr. E. T. Goslin, 
the general manager of the Clyde Valley Electrical 
Company, Ltd., has intimated to his directors his 
wish, for reasons of health, to retire from the com 
pany’s service at the close of the current year. Mz 
Goslin has held the position of general manager of 
the Clyde Valley Company for the past twelve years, 
previous to which he was in the service of the Glasgow 
Corporation Tramways Department for over twenty 
years, for eighteen of which he was Chief Electrical 
Engineer. He was born in Ramsgate and began his 
career in the service of Crompton and Co., Ltd.; 
later he worked with the Hove Electric Lighting Com 
pany and the County of London Electric Lighting 
Company, after which he was appointed to the elec 
trical staff of the Glasgow Corporation Tramways 
Department, and carried out important work con 
nected with the development of the Pinkston Power 
Station. During his subsequent twelve years of 
service with the Clyde Valley Company the scope of 
that undertaking was greatly extended, and Mr. 
Goslin was closely associated with the developments 
which took place. His many friends, both on the 
Clyde and in the South, will wish him many years of 
happy retirement. 


Vancouver Harbour Bridge. 


AccoRDING to official information received from 
the High Commissioner of Canada, we learn that the 
Vancouver Harbour Commissioners have received 
authority from the Dominion Government to tak: 
over and to operate in trust the damaged Second 
Narrows Bridge, which crosses the Burrard Inlet and 
joins Vancouver with the North Shore municipalities 
Mr. Edward H. Bridgman, of the Burrard Inlet 
Tunnel and Bridge Company, has now obtained 
Court approval to enter into a contract with the 
Dominion Bridge Company for the rebuilding of the 
structure. It is understood that the contract will 
amount to 840,000 dollars and that the structure is 
to be ready for traffic next spring. The bridge has 
been closed to traffic since it was damaged over two 
years ago. In the course of reconstruction important 
alterations will be made which,, it is expected, will 
eliminate possible danger of accidents from shipping 
and will facilitate navigation through the Second 
Narrows. The present bascule span, which is clos 
to the south shore, is to be replaced by an immovabk 
section, while the adjoining fixed span further out 
will be replaced by a lifting span for its full width of 
300ft. The entire section will be lifted horizontally 
from towers at both ends. 


Coastal Trade Development Council. 


AT a meeting convened by Admiral of the Fleet Ear! 
Beatty and Sir John Sandeman Allen, in a Committee- 
room of the House of Commons on Tuesday, December 
20th, it was decided to constitute a Coastal Trade 
Development Council for the purpose of bringing 
before the public, the trading community, public 
authorities, and the Government the national and 
economic claims of British coastal shipping. In 
outlining the position, Earl Beatty set out a three- 
fold objective for the Council. Its object, he con- 
tinued, was to create among the commercial and 
trading community appreciation of the fact that, 
though coastwise shipping might be diminished, it 
was neither decadent nor insignificant. There were, 
he said, 2400 ships regularly engaged in the coastal 
trade of Great Britain and 25,000 people employed, 
exclusive of dock and other part- or whole-time 
labour. It could, he said, strive to create among 
Government and local and authorities faith 
in the future of coastal shipping, and thereby induce 
long-overdue improvements in ports and _ port 
facilities ; it would also endeavour to secure from the 
Government recognition of coastal shipping as a vital 
part of internal transport, entitled to equal treat- 
ment with other forms of transport. The function 
of the new body, added Earl Beatty, was conceived 
as being mainly, if not exclusively, educational, and 
he therefore did not propose to propound the exact 
form in which Government encouragement should 
be given. Such suggestions should more properly 
come from the industry itself, and the organisation 
now proposed could most usefully fortify the claims 
of coastal shipping with the authority of public 
The office of the Council is at 23, Breams- 
Page Thornton is the 


port 


opinion. 
buildings, E.C.4, and Mr. J. 
secretary. 
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A Reheating Turbine Installation 
in Japan. 


As early experiences with furnace and gas re- 
superheaters associated with turbine plant presented 
difficult temperature control problems, a change has 
been made in many cases to the more simple method 
of live steam reheating, which, although less advan- 
tageous from a thermodynamic point of view, is 
amenable to automatic temperature control, and 


28,000 kW, the maximum continuous rating 35,000 | 


kW, and the overload capacity 38,500 kW. The speed 
is 1800 r.p.m. 

The initial steam conditions are 600Ib./sq. in. g. 
at a temperature of 725 deg. Fah., reheating being 
carried out between the cylinders to 480 deg. Fah. 
The vacuum at maximum continuous rating is 28'n. 
with a cooling water supply at 80 deg. Fah. 


TURBINE CONSTRUCTION. 


As is usual with this class of turbine, the high- 
pressure cylinder is composed entirely of steel, and 


setting when the cause of the rubbing is removed. 
This labyrinth gland is supplemented by a water- 
sealed gland, consisting of an impeller rotating in a 
race supplied with condensate. The vapour from 
this gland is ultimately returned to the condenser. 
To maintain the correct axial running clearance for 
the high-pressure labyrinth gland the Michell thrust 
block at the high-pressure end is capable of finely 
adjusting the lateral position of the shaft. At the 


other end of the high-pressure cylinder the gland is 
of the comb type, with radial clearances, as shown in 
Fig. 4. 


While retaining the correct working clearance, 














FIG. 1—EXTERIOR OF STATION 
involves less initial outlay. With live steam reheating 
the gain in efficiency is small and the advantage lies 
mainiy in reduction of the steam wetness in the low- 
pressure turbine stages with consequent reduction in 
blade erosion. Reheating in any form has made little 





Fic. 2- 


consists of a velocity compounded stage followed 
by nineteen low-velocity impulse stages. In our 
Supplement we give drawings showing the general 
arrangement of the set, a general arrangement plan, 
a part-general arrangement plan at the turbine 























Fic. 3 HIGH-PRESSURE GLAND 


headway in America, where the tendency has been 
to revert to the straight cycle, but it cannot be said 
that this policy is being adopted universally. 

An interesting live steam reheating turbine installa- 
tion, intended mainly for seasonal duties, has been 
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end of the set, and the details of the low-pressure 
spindle gland at the 
The gland—Fig. 3—at the high-pressure end is of 


inlet end of the cylinder. 


he maker’s axial clearance type, as developed by 


them for high steam conditions, the stationary part 
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INTERIOR OF STATION 


it permits of the expansion of the shaft. It consists 
of two groups of gland rings, each containing four 
segment rings, the rings and housings being backed 
by flat springs. This type of gland also possesses 
the self-clearing characteristics described above. The 
built-up diaphragms in the high-pressure cylinder 
have nozzle blades individually machined from solid 
bars of nickel steel, and provided at the inner end 
with a slot which fits over a tongue formed on the 
steel plate centre, to which the blades are securely 
riveted. Slots are also formed on the outer ends of 
the blades for the reception of circumferential key 
strips. When completed, the diaphragms fit into 
grooves turned in the cylinder casing. A portion of 
a diaphragm showing the method of assembly is 
illustrated in Fig. 5. The method adopted is 
claimed to possess advantages of very high accuracy, 
which is contributory to high efficiency, and of rigid 
and robust construction. At the inner periphery of 
each diaphragm the gland consists of a segment ring 
similar to those comprising the gland at the low- 
pressure end of the cylinder. The rotating blades— 
Fig. 6—are composed of rolled section stainless steel. 
They have “T-shaped roots, and register with 
corresponding grooves formed in the wheel peri- 
pheries, the blades being interspaced by means of 
packing pieces. 
LOW-PRESSURE CYLINDER. 


The low-pressure cylinder of the turbine consists 
of eleven impulse stages followed by a Metropolitan- 
Vickers duplex multi-exhaust. Extending to the 


first six stages the high-pressure portion of this 
cylinder is composed of steel, whilst the remainder is 
cast iron. 


The first three diaphragms in the cylinder 
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Fic. 4—HIGH- PRESSURE CYLINDER—GLAND AT EXHAUST END 


installed in the Sanyo Chuo Hydro-electric Company’s 
station (Fig. 1) at Shikama, Japan, by the Metro- 
politan-Vickers Electrical Company, which was 


responsible for the complete installation, including 
the two-cylinder turbine, alternator, condenser, feed 
heaters, evaporators, ejectors, and auxiliary motors. 
The economic rating of the set shown in Fig. 2 is 





shaft. 


consisting of two groups of steel segment rings|are built up, the remainder being of cast iron 
carried in two housings which are backed by flat | with cast-in steel blades. The first six rows of 
springs, whilst the corresponding rotating elements | rotating blades are composed of stainless steel, and 
are formed from solid steel sleeves secured to the | are similar to those in the high-pressure cylinder, 
If rubbing should occur, the resulting local | whilst the remaining moving blades are of the 
distortion of the parts in contact causes the clear- | straddle root type, and are made of 5 per cent. nickel 
ance to be increased and the gland resumes its normal ' steel. At the inlet end of this cylinder, the gland— 
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Fig. 7 and Supplement—is of the double comb radial 
clearance type, arranged in four groups of four segment 
rings. In construction this gland is similar to that at 
the low-pressure end of the high-pressure cylinder, 
but as the proximity of the low-pressure spindle 
thrust block obviates the necessity to cater for 
axial expansion, double-sided segments can be 
employed. At the low-pressure end of this cylinder 
the gland is of the water-sealed type. 


Marin GOVERNOR VALVES. 


On the steam chest there are two automatically 
controlled governor valves. One of them supplies 














Fic. 5 PART OF DIAPHRAGM 


steam to the velocity stage nozzles and deals with 
loads up to 28,000 kW, whilst the other by-passes 
the velocity stage and the first four impulse stages, 
and deals with loads up to 38,500 kW, even when the 
reheater is out of commission. This corresponds to a 
volume of steam considerably in excess of the volume 
at normal load, and in order to improve the con- 
sumption between 28,000 kW and 36,000 kW, a 
hand-operated valve provided to enable the 
velocity stage to be by-passed alone, thus admitting 
steam from the first governor valve direct to the first 
impulse stage inlet nozzles. The high and low- 
pressure spindles are coupled by means of a Bibby 
type flexible coupling, while those of the low-pressure 
turbine and alternator are coupled by means of a semi- 
flexible coupling consisting of a steel shell which is 
flexible in bending but rigid in torsion and is rigidly 
bolted at its ends to the respective shafts. 


is 


CONDENSER AND AUXILIARIES. 


With a cooling surface of 50,000 square feet, the 
Metropolitan-Vickers central flow condenser is one 


460°F 




































































extraction pumps, each capable of performing the 
full duty independently. After leaving the extraction 
pumps, the condensate is passed through the coolers 
of a two-stage Metrovick ejector, in which the latent 
heat of the ejactor operating steam is recovered, and 
added to the condensate. There are two of these 
ejectors, and each is capable of the full capacity 
required. From the coolers of the ejectors the con- 
densate passes to two Metrovick low-pressure and 
two high-pressure heaters, and also to a gland 
cooler between the two former heaters for the recovery 
of the heat of the gland leakage steam. The feed 
enters the vertical heaters at the top of a divided 
water-box, and then passes through U tubes and 
returns to another section of the water-box from which 
in the case of the four-flow low-pressure heaters, it 
passes to the next “ flow,”’ the high-pressure pressure 
heaters being of the two-flow type. 

The main heaters are supplied with steam tapped 
from the low-pressure cylinder inlet, after the third, 
sixth and tenth stages of this cylinder, and the con- 
densate from the third and fourth heaters is cascaded 
back to the second heater, from which it is delivered 
by a drain pump into the feed line on the suction side 
of the boiler feed pump, the condensate from the 
tirst heater being passed back to the condenser. 
The low-pressure heater bodies are made of cast iron, 

















Fic. 6 MOVING BLADES 


whilst those of the high-pressure heaters are composed 
of riveted steel plate. In order to isolate the high- 
pressure heaters from the feed circuit, in the event 
of the condensate level exceeding a predetermined 
limit, suitable automatic devices have been provided 
for the purpose, and the possibility of the turbine 
being flooded from the steam side of the heaters is 
thus avoided. In the feed system between the first 
and third heaters, Metrovick double-effect, low- 
pressure, straight-tube evaporators have been incor- 
porated, and the make-up from both units is collected 
in the first heater, from which it is passed back to 


12,420 Lo/tr 
12-4 Lb/eq.in. Abs 



















the domes of the evaporators are provided with «4 
system of separator baffles. 


REHEATERS. 


Live steam reheaters, which were made in Japan, 
are arranged on opposite sides of the high-pressure 
cylinder, as shown in one of the plans in our Supple- 
ment. Each of the two vertical shells of the two 
evaporators is 26ft. 6in. long and 8ft. 3in. in diameter ; 
the high-pressure steam tubes have an outside 
diameter of l}in. and are 0-144in. thick. The low- 
pressure steam enters at the base, and after passing 
upwards across the high-pressure coils, returns to 
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Fic. 7-Dousie Comes Tyre GLAND 

the outlet at the other side of the base behind a 
vertical baffle plate. The piping was made by Aiton 
and Co., Ltd., of Derby. In designing the pipe 
connections to and from the reheaters care was taken 
to provide ample flexibility and to reduce the length 
of the low-pressure piping to a minimum. 


OPERATION OF REHEATER GEAR. 


In two-cylinder reheating turbines, with the 
reheater between the cylinders, the large volume 
of steam contained in the reheater and pipe connec- 
tions is beyond the control of the governor valve, 
and in the event of a sudden drop in load the pressure 
of this steam may be sufficient to speed up the turbine 
to an undesirable extent during its passage through the 
low-pressure cylinder to the condenser. The pro- 
tective system which has been adopted in the case 
under consideration was evolved by the Metropolitan- 
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Fic. 8—-ECONOMICAL LOAD HEAT BALANCE DIAGRAM 


of the largest units manufactured in this country. 
The cast iron shell is built up in sections, which are 
bolted together, and the water-box and end covers 
are also of cast iron. There are 9710 tubes of 18 
8.W.G. thickness, and with an outside diameter 
of lin. Sea water at a temperature of 80 deg. 
Fah. will be used for cooling. 
bolted directly to the turbine exhaust flange and 
spring supports are provided underfoot on the shell. 
All the condensate and the make up from the evapo- 
rators is deaerated in the condenser itself, thus avoid- 
ing the use of separate deaerating plant. 

There are two Drysdale motor-driven circulating 
pumps, each designed for 50 per cent. of the full 
required capacity, and two Drysdale motor-driven 
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the condenser where it is completely de-aerated 
before removal by the extraction pump. 

The evaporator shell is formed of welded steel, 
and an important feature of the design is that, apart 
from a short length at each end, the tubes are oval, 


|a@ feature which is claimed to facilitate the quick 


The condenser is | 


release of the vapour generated and to reduce turbu- 
lence at the surface of the make-up water. Packed 
ferrules are provided at each end of the copper tubes, 
and those at one end are designed to permit of the 
easy withdrawal of the tubes. Above the normal 
make-up level there is a single row of tubes which 
constitute a “hot plate,” or drying tubes, for 
evaporating the make-up in suspension, whilst, in 
order to remove any residue of suspended make-up, 
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CONTINUOUS LOAD HEAT BALANCE DIAGRAM 


Vickers Electrical Company. In the event of the 
load falling below a predetermined amount in 
advance of the drop in pressure in the reheater con 
nection, the reheater is automatically isolated from 
the low-pressure cylinder, and the steam in the 
reheater is by-passed directly to the condenser. 
Simultaneously, the closing action of the main 
governor valve is automatically accelerated. After 
a suitable time interval, during which the pressure 
in the reheater has had time to drop to a safe value, 
the system automatically resets itself and permits 
the main governor valve to reopen and the steam 
to follow its normal path. The by-pass mechanism 
operates when the following conditions are fulfilled : 

(a) When the load on the alternator drops below 
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approximately 6000 kW, and (6) when the steam 
pressure at the inlet to the low-pressure cylinder is 
too high for that load, ¢.e., at or above 13 lb. per 
square inch gauge, this pressure corresponding to 
a load of 9000 kW and giving an overlap of 3000 kW. 
Hence, it will be seen that the system provides 
protection against overspeed arising from any 
sudden decrease of load, but it is inoperative in the 
event of a gradual decrease of load which will lower 
the intermediate steam pressure. 


MAIN AND REHEATER GOVERNOR SYSTEMS. 


The action of the main and reheater governor 
systems will be understood from the diagrammatic 
arrangements, Figs. 12 and 13. Considering first the 
electrical connections shown in Fig. 12, if the load on 
the machine falls below 6000 kW, the contacts W 
of the wattmeter relay close, and if at the same time 
the steam pressure at the steam inlet to the low- 
pressure cylinder is 13 lb., or over, the contact H 
of the steam relay completes the circuit through 
the steam relay energising coil A, thus causing the 
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Fic. 10—TIME-SPEED CURVE 


contacts a, in the steam relay circuit, and a, in the 
wattmeter relay circuit to close. Current thus flows 
through the auxiliary contactor coil B, which actuates 
the main contacts b,, and permits the flow of energis- 
ing current to the operating solenoids 8,, S, and Ss. 
When the pressure at the point in question falls 
below 13 lb. gauge, the steam relay contacts open, 
but as the circuit through the coil A and contactor 
a, is not broken, the solenoids remain energised. 
But when the pressure falls to 9 lb., the alternative 
contacts L in the steam relay close, and, in short 
circuiting the coil A, open contacts a, and a,, which 
de-energises the solenoids. 

The solenoids are energised when the load is below 
6000 kW and the steam pressure is 13 lb. gauge or 
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over, and become de-energised when the pressure 
falls below 9 lb. gauge. In order to prevent the 
solenoids becoming de-energised if the machine is 
running above normal speed, contacts d mounted 
on the main governor, complete a circuit through 
coil C, which, in turn, closes contacts c,, and allows 
a current limited by resistance r, to continue to flow 
through the solenoids. This current is sufficient 
to maintain them in their raised position, but insuf- 
ficient to operate them if the main contacts 6, are 
opened, and only the governor arm contacts d are 
closed. 

Red signal lamps brought into circuit by the ener- 
gising of contactor coil B and the closing of contacts 
b, are fitted on the main control board to notify 
the attendant of the operation of the gear. 

Coming now to the mechanical portion of the gear 
—Fig. 13—during normal operation of the machine, 
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the steam valve F is maintained in the open position 
by oil pressure acting below the piston in the cylinder 
G. Similarly, the valve J is normally maintained 
in the closed position by a piston in the cylinder K, 
the oil to both cylinders being supplied from the oil 
pump, and is controlled by the pilot valve M. In 
the event of a sudden fall in load beyond the predeter- 
mined limit, with a corresponding excess of pressure 
in the reheater, the operation of the wattmeter 
relay and pressure relay described, causes the solenoids 
S, and 8,, Fig. 12, to become energised. As two 
reheaters are employed—one on each side of the 
turbine—the whole of the by-pass gear is duplicated, 
solenoid 8, operating the gear shown, and solenoid S, 
operating similar gear on the opposite side of the 
plant. The movement of the armature in 8, raises 
the valve M, and by connecting the underside of 


closes immediately the pressure drops below that 
of the relay oil pump, thus isolating the latter from 
the reheater relay gear. 

In the event of overspeed sufficient to cause the 
overspeed governor to operate and so actuate the 
oil trip valve T, it becomes necessary to ensure that 
the back-pressure valve 8 does not maintain the 
pressure below the governor valve power piston, and 
for this purpose a non-return valve X is included in 
the system to allow oil to by-pass the valve S 
and so close the main governor valves. In the 
event of a failure on the auxiliary electrical supply 
the operation of a no-volt relay brings an alarm bell 
into operation and thus gives the attendant audible 
warning. Testing terminals enable the operation of 
the gear to be checked at light loads, and the closing 
of the circuit at a load sufficient to close the watt- 
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allows the plungers to fall under spring action and 
so to close the valve F, at the same time opening the 
by-pass valve J. 

It is, of course, essential that the closing and 
opening of the valves F and J respectively be carried 
out with great rapidity, otherwise the whole purpose 
of the gear is nullified. Hence, a special rapid release 
valve H is fitted to the cylinders G and K, and to the 
corresponding valves on the other side of the plant. 

The oil admitted under pressure through the 
medium of the pilot valve M is led below a piston 
housed in the valve H and raises it against spring 
tension until ports are brought into alignment, 
and so allows the oil to enter the cylinder G. The 
piston is thus maintained in its raised position 
during normal operation of the plant. The release 
of the pressure by the piston valve M causes the 
piston in the valve H to fall and so connect the 











auxiliary contactor coil B, thus closing the contacts 
b, and energising the solenoids. 

The curve a, Fig. 10, shows the calculated speed 
rise with a load of 35,000 kW suddenly thrown off, 
while the lower curve 6 shows the calculated speed 
rise with the cut-off governor mechanism in operation 
and based on 0-7 second for the time of operation of 
the gear. The dotted line indicates the actual speed 
rise obtained on a test on site with the same load 
thrown off. The actual time taken for this maximum 
speed rise was not measured, but it will be seen that 
the maximum rise in speed with a load of 35,000 kW 
thrown off was 6-7 per cent. 

The details of the time intervals of the operations 
involved in the functioning of the various parts is 
shown in Fig. 11, which represents the result of 
a test carried out on the gear at the manu- 
facturers’ works. The actual site conditions were 
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underside of the power piston G to an oil-discharge 
space situated immediately above the valve H, 
and into this space the oil is rapidly passed by the 
spring acting or the power piston. The oil discharge 
is then much more rapid than if it took place through 
lengthy oil drain piping. Simultaneously with the 
operation of the gear following that of 8, and 8,, 
the solenoid 8, raises the valve of the pilot P and 
releases the oil pressure below the main steam 
governor power valve V, thus causing it to .close 
rapidly. 

It is necessary, however, to prevent this drop in oil 
pressure extending to the overspeed governor trip 


valve, for otherwise the latter would operate and shut | 


down the plant. 
ments this action would be possible on account of 
the sympathetic upward movement of the main 
governor pilot valve as the main governor valve falls. 
To prevent this trouble arising, however, a sensitive 


back-pressure valve S—Fig. 13—is incorporated and | 


In the absence of proper arrange- | 
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CONTROL GEAR 


reproduced in every detail, and in arranging the oil 
piping care was taken to use the same pipe lengths 
and the same bends as those required at the station. 
It will be seen that the time taken from the closing 
of the switch corresponding to the wattmeter relay 
contacts, to the complete closing of the last butterfly 
valve was 0-7 seconds. As the gear was designed to 
operate over a voltage range of 100 to 125 volts, it 
was decided to test it at the minimum value, as this 
would give a result under the worst conditions, the 
rapidity of operation of the gear naturally tending to 
increase with a high voltage. Actually the works 
tests were carried out at 99 volts and the results 
obtained were those shown. Heat balance diagrams 
for economical and maximum continuous loads are 


given in Figs, 8 and 9. 
ALTERNATOR. 


The 28,000-kW, three-phase, 60-cycle, 11,000-volt, 
1800 r.p.m. alternator has a fabricated steel case 
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and @ concentric type stator winding, the conductors 
being of the Metropolitan-Vickers transposed type, 
giving free thermal expansion. A solid steel forging 
weighing 45 tons constitutes the rotor, which was 
subjected to special tests to ensure uniform sound- 
ness of the material. The method employed in the 
Metropolitan-Vickers works when making this test 
consists in creating a magnetic field tangential to the 
surface under inspection and then washing the surface 
with paraffin in which finely divided iron powder is 
suspended. The adherence of the powder to the edge 
of even a minute crack makes the latter easily visible. 
The method is applied to the rotor surface and to 
the bore, a specially designed periscope being 
employed in the latter case. An efficient system of 
ventilation in which the air is admitted into special 
slots arranged below the winding slots and in which a 
large number of holes drilled radially in the rotor 
teeth communicate with thé longitudinal fan slots, 
ensures that there is no undue heating. 

The overhung exciter has a radial commutator, and 
to meet the specified high degree of stability, stability 
plates of cobalt steel have been incorporated in the 
magnetic circuit. The alternator is ventilated in 
accordance with the makers’ closed circuit system. 
Fans mounted on the ends of the rotor deal with 
40,000 cubic feet of air per minute, while a separate 
motor-driven fan deals with a further 40,000 cubic 
feet per minute. The two Metrovick coolers consist 
of cast iron water boxes with banks of finned brass 
tubes between them with a total cooling surface of 
13,750 square feet. 








Statistics and Engineering. 
By DUDLEY W. WALTON, F.8.8. 
No. IV. (Conclusion). 


STATISTICAL CONTROL OF PRODUCTION. 


ADVANCES in statistical practice during the past 
decade make it possible to apply statistical methods 
to the control of productive and other industrial 
operations. The process has been chiefly developed 
by Dr. W. A. Shewart, of the technical staff of the 
Bell Telephone Laboratories, and is due to the work 
of sundry German and American statisticians. 

In respect of a large class of engineering operations 
it is almost axiomatic to say that we can predict the 
future from past experience ; but in all matters of 
forecasting there is an element of chance. Pre- 
dictions, when attempted, should be defined within 
the limits of a margin of error. When something 
happens contrary to expectation we attribute to 
‘chance’ the unknown cause of the abnormal 
event. By using statistical methods the engineer can 
isolate, or at least can more easily detect and classify, 
the abnormal occurrences, and can sometimes foresee 
them. 

The range of such prophetic operations can be 
exemplified. The time and situation of an eclipse 
can be calculated many years in advance. The result 
of tossing a coin one thousand times will give results 
which are the same to-day as they were in the past, 
and will be in the future. But who can foretell what 
will be the price of tin in ten years’ time ? In calcu- 
lating the eclipse all the dominant causes have been 
isolated completely ; in tossing the coin the law of 
large numbers operates, and the residual of variation 
due to chance is determined within a plus or minus 
correction. In the case of the price of a metal we can 
say that there is some system of chance in operation, 
but it defies analysis. Thus, in addition to computed 
mathematical a priort probability, which is mainly 
marking paper with symbols, the theory of probability 
can be applied to real events recurring under the same 
essential conditions. Some probabilities are inde- 
pendent of time ; in others the character of the chance 
system can be determined within limits; and there 
are others in which chance is simply “ direction we 
cannot see.”” The best that can be done with a pure 
chance system is to obtain some measure of our belief 
of its entity and range of action. 


Statistic Concert or TOLERANCE. 


By way of illustrating the methods of statistical 
control take the case of a production process which 
requires (a) procuring raw material; (6) fashioning 
it into parts; (c) assembling the parts; and (d) 
completing the finished article. Even when every 
step in production is rigidly specified, some of the 
raw material will vary and escape the vigilance of 
physical or chemical examination ; some of the parts 
will be faulty ; some of the assembled units will be 
ill-adjusted; and some of the finished articles 
defective. There are possibilities of economic 
wastage at every step, for there are no “exact 
constants’ in production processes. There are errors 
of specification with all kinds of operations, and with 
the very best specification the properties of material 
will vary within some range. Accidental fracture 
proves that perfect homogeneity of material is 
impossible. The personal equation will enter into 
the work of examiners and shift the standard of 
inspection, the tolerances set for the parts may be too 


loose or too rigid; physical fatigue or psychological 


conditions lead to inefficient assembly; and the 
final inspection may be too generous or too exacting. 
With each operation there is some range of variation 
from high to low which can be or must be tolerated in 
that operation. 

In cases where physical properties of material or 
tolerances of fit are already established by working 
conditions the limits of variation are set forth by 
authority, that is, by the opinion of some experienced 
person. To-day many limits can be determined by 
statistical processes. For example, if statistics are 
compiled of a series of tests it will be found that 
errors and rejections fall into some system of either 
assignable or chance causes, and this classification is 
itself a step towards the elimination of imperfections. 
If the errors encountered are expressed as percentages 
of the output, it will be found that they tend to 
fluctuate around a mean value. These fluctuations 
can be shown on a relatively simple form of graph 
and excessive variations detected. For instance, 
suppose that for a successive series of days the per- 
centage of rejections of a specified part are as shown 
in Fig. 7. The mean is determined and indicated by the 
heavy line. What is known as the standard deviation 
is also determined and is shown as a plus or minus 
difference from the mean by the long-dotted lines. The 
short-dotted lines above and below indicate the range 
of twice the standard deviation. During the first ten 
days the fluctuations are within one standard devia- 
tion; from the eleventh day onwards excessive 
fluctuations occur, and they were heralded by the 
marginal percentage on the ninth day. Certainly, by 
the twelfth day, the supervisor, had he plotted the 
graph, would have been warned of some abnormal 
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DoT CHARTS OF DAILY FLUCTUATIONS 


variation due either to assignable or chance causes, 
as, for instance, to a change of temperature. Some 
wide fluctuations may arise from circumstances 
external to the operation, as when a rainstorm affects 
the quality of water used in a grinding operation. 
Thus, in setting tolerance limits for the rejection 
of parts it could be laid down for the guidance of 
supervisors that the percentage of rejections shall not 
be aliowed to fluctuate, without inquiry, beyond 
limits determined by one standard deviation. 


STANDARD DEVIATION. 


This method of setting out data and referring it 
to the standard deviation of quantities from the mean 
is the essential method of statistical control. The 
standard deviation (for which the Greek letter c is 
the symbol) is the mathematically probable range of 
variation of sample measurements, and is calculated 


sz 
from the formula ozg= a/ = , where x represents 


the variation from the mean, 2* the square of each 
deviation, > z* is the sum of all such values, and n 
is the number of samples. An example was given 
in the second article of this series (THz ENGINEER, 
December 16th). 

In Fig. 7 it is assumed that one standard deviation 
is a permissible range of fluctuation, and is therefore 
the tolerance limit of the range of fluctuation of the 
percentages of the rejections. Economic considera- 
tions might dictate some larger or smaller limit, but 
it would be comparison with the standard deviation 
which would determine whether or not any such 
modified criterion could be applied. A range of two 





calculate this kind of probability for various numbers 
of samples. 


Use or THE Line or Least SQUARES. 


It may happen that fluctuations, when charted, 
have a discernible upward or downward trend. Fig. 8 
is a spotted graph of the values of a series of rejections 
(or other phenomena) where it has been possible to 
caleulate and construct a line of least squares (8) 
and on either side of this line is shown a zone of one 
standard deviation from the linear values. This line 
of least squares becomes a reference line for statistical 
control in the same way that the mean line in 
Fig. 7 was a reference line. In Fig. 8 the black dots 
outside the limits of the zone of standard deviation 
indicate occasions for investigation into assignable 
causes of variation. 

The formula for calculating the line of least squares 
involves the solution of simultaneous equations, the 
line being drawn from the equation Y=a+62z. The 


values of a and 6 are calculated from 
a My - Mz, 
Sai S (X Y)—n Mz My 


> (X*)—n (Mz)* 

where X and Y are the values recorded (as in ordinary 
cartesian co-ordinates), M is the corresponding mean, 
and n is the number of items. In practice 6 is deter- 
mined first. Examples of working are found in any 
statistical textbook. There is an engineering example, 
fully worked out from actual data, of the speed and 
stopping distance of motor cars in Ezekiel’s ‘** Methods 
of Correlation Analysis,’ pages 56—64. 

The line of least squares when drawn among a 
series of points is such that the sum of the squares of 
the variations from the line is at a minimum, or, in 
other words, the slope of the line has been influenced 
with equal weight by every one of the variable quan- 
tities. A line of least squares defines a tendency to 
change, and has the advantage of being straight ; but 
it is admitted that it is an empirical instrument of 
comparison because one cannot infer the ideal trend 
except from ideal observations. Only in exceptional 
cases would data derived from workshop observations 
be sufficiently exact for idealised treatment. It is a 
property of a line of least squares not to permit of 
extrapolation. If greater refinement be desired an 
attempt can be made to fit to the measurement one of 
the geometrical curves for which formule are avail- 
able. Such attempts at refinement in industrial 
operations are often illusory. They assume relation- 
ships between measurements which either do not 
exist in fact or, if computed from observations, are 
contaminated with inaccuracies. One reason why 
excessive refinement is statistically fallacious is 
because physical constants are not mathematical 
relationships, but are just statistical estimates from 
samples of experience. A fusing point, for example, 
is not only subject to errors of determination, but the 
phenomenon itself appears to be variable. 


ASSIGNABLE CAUSES OF VARIATION. 


A system of assignable causes may be so close to 
the idealised “ constant " form, as in calculating an 
eclipse, that the chance causes are at a minimum. 
A system of chance causes may approximate so closely 
to a recognisable statistical form (such as a curve) 
that limits of its variability can be fixed statistically. 
When there is a dual state of assignable and chance 
causes found in a group of observations, forecasting 
and statistical control are possible because the 
assignable causes can be defined, the chance causes 
isolated, and their range measured. When no system 
of assignable causes exists or is inferable, custom 
may dictate a purely empirical line of action, as, for 
instance, when utilising the personal skill of a foundry- 
man who may be helped by a pyrometer reading, but 
who, nevertheless, depends upon empirical pro- 
cedure to produce a satisfactory casting. 


STaTISTICAL CONTROL IN ENGINEERING. 


The modus operandi of statistical control involves 
grouping of operations and possibly regrouping until 
it is found that each group is distinguished in its 
behaviour from other groups. If the percentages 
from adjacent operations make a similar graphic 
pattern in respect to the standard deviation, the 
causes, whether assignable or not, have a mutual 
relationship, and consequently have not been isolated 
from each other. Grouping isolates phenomena 
which are not really connected. Thus in a series of 
manipulations the quality of an alloy may account 
for error A and in the next operation careless machin- 
ing may account for error B. If there are twenty 
parts in an assembled unit, the figures of the percen- 
tages of rejections of each of the parts can be studied. 
If the resultant graphs all exhibit a similar pattern, 
there is a strong presumption that the cause of 
failure is something that happened to the material 
before any of the parts were made. 

A second step in statistical control is the deter- 
mination in each group of the limits of the deviations 
observed, and the sorting out of the deviations 





standard deviations, as shown by the dotted lines, 
might be admissible, in which case all the samples 
would have come within the limit of tolerance. 
With a sufficient number of samples there is a very 
high degree of probability that the extreme range of | 


' 





* No. III. appeared December 23rd. 


variation in homogeneous material will not exceed | 
three standard deviations. Tables are available to 


which have a constant range, and those which may 
belong to some chance system. Naturally a control 


quality must be one that varies, and the more extreme 
variations are those which call for the closer study. 
If the percentage of rejections were constant, it would 
point to some general controlling cause, or to some 
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unalterable “law” of relationship. To gain control 
of the situation—that is to say, to improve the 
output or to secure some other economic advantage— 
the investigator would have to go back to the general 
cause or to the “law” itself. If the master clock 
at Greenwich showed a constant error, it would be 
the clock itself, as an assembled unit, that con- 
tamed the assignable cause, and it could not be, say, 
due to @ variation of temperature. Whenever, then, 
in any group, variations are observed to be within 
limits, combined with other variations which exceed 
the standard or other unit of deviation, the group as 
a whole has a quality of controllability because the 
excesses can be identified and examined. 

If all the errors in @ succession of groups fall in the 
same direetion (plus or minus), there will be a maxi- 
mum variation in the final product. Otherwise some 
positive defects will statistically cancel some negative 
defects. If the variability is reduced, as a result of 
analysis, to a minimum at each stage, the final varia- 
bility of the assembled unit will be at a minimum 
also. Thus when the engineer is assured that succes- 
sive operations are conducted under control con- 
ditions, there is less need, and consequently less 
expense, for continuous testing, and especially for 
tests to destruction. When a state of statistical 
control has been reached the production engineer can 
distinguish between the variations that can (or must) 
be left to chance, and those which can be controlled 
in the imterest of efficiency and economy. Every 
system of tolerance has been brought about empiric- 
ally from experiences which can now be recognised 
as suitable for statistical analysis. 

The engineering statistician can attempt predic- 
tion when causes are assignable, or even when they 
are largely attributable to some chance system. He 
can at least sort out the assignable and non-assignable 
causes of error and defect, calculating the probable 
range of their operation. There are empirical “ laws ” 
of behaviour observable among the members of a 
homogeneous population. A persistently limited 
range of variability has itself the quality of being 
a “constant,” and when detected and determined 
can be compared with the less persistent variables. 
In this way one can analyse out within the same set 
of variable observations those which belong to 
different systems of chance ; for instance, the statis- 
tician could isolate the residuals which have come 
over from the tolerances allowed in the previous group, 
and thus, if desirable, could change the limits of the 
previous tolerance. 

Thus in the data behind Fig. 7 the dots below the 
mean line might be assignable to a defect in the pre- 
vious operation. They could be controlled by going 
back and changing the procedure at the previous 
stage. In such a case the fractional quantities above 
the mean could be assumed to belong to some other 
system of causes. 

All chance systems of causes are not alike in the 
sense that they enable the future to be predicted from 
the past, but it is known that relatively “ constant ” 
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systems of chance exist and can be isolated. Refined | 


statistical methods have been developed for this 
purpose, Fluctuations can be left to chance without 
attempt to control or eliminate them when a chance 
system oceurs and when no single cause in a group of 
operations appears to have a predominating effect. 
A bar of metal is never perfectly homogeneous, and 


when the Ose of some alloy is specified and tests show | 


a regular range of variation in behaviour, the range 
of variation can be accepted as inevitable with that 
particular alloy. To reach control conditions, one 
would experiment with a different alloy. Thus the 
concept of tolerance as commonly applied to dimen- 
sions can be extended to include a concept of the 
tolerance of a range of variations of any physical 
property. 


APPROXIMATION TO THE IDEAL. . 


With an ideal shop, using ideal material, with ideal 
machines, and ideal workmen, the percentage of 
rejections following tests would be zero. How far 
management should aim at an approximation to 
zero rejections or perhaps to some very close approxi- 
mation to the mean is a question of production 
economics. Losses and delays due to rejections can 
be valued in the terms of expenditure, and the 
amount set off against the cost of more rigid selection 
and refinement of raw material, the cost of eliminating 
defects, or the cost of remedying them. Hence, if 
economic to do so, assignable causes of production 
defects can be controlled and eliminated to secure 
any predetermined ratio between economic and 
engmeering ideals. In other words, we leave things 
to chance when it is economic to do so (and when we 
know on statistical grounds that this is so), and at the 
same time pursue the attempt, along lines indicated 
from the statistical analysis to approximate to the 
engineering ideal. 

When variations of output are found to be measur- 
able as a frequency function ; that is to say, when 
correlated elements of constancy are found to exist 
along a line of productive operations, it should be 
possible to establish new and improved procedure, 
either by changing the grouping, redesigning the parts, 
setting more suitable tolerance limits, or computing 
new factors of safety. The statistical analysis will 
guide this planning. The new tolerance limits might 


be established, for instance, either to effect economies 
by greater liberality or to secure greater efficiency by 





increased rigidity. In the same way a new sampling 
method and technique can be instituted. If economic 
policy permits, say, 1 per cent. of rejections at the 
final stage, this ratio can be statistically controlled 
by sampling at various stages so as to secure the 
maximum of refinement at the final stage. There 
would be obviously some determinable tolerances 
allowable at previous stages which would keep the 
final rejections within 1 per cent. 

Progressively, therefore, by means of statistical 
control in successive engineering operations, one can 
isolate assignable causes of defect, admit or eliminate 
the chance influences, and reduce the incidence of 
variability. The engineer is thus more and more 
able, with the aid of statistics to achieve his purposes 
and enter into that modern realm of conscious 
evolution. 

The doctrine of evolution, in its broadest sense, 
postulates a changing universe, in which no values 
can be finally fixed. Physical constants, as observed 
or computed, are not truly constants, but are fre- 
quency phenomena which vary within limits, and 
these variable elements and properties of the physical 
world, whether recognised or not, whether measurable 
or not, set limits to the procedures of engineering. 
Because of a changing universe of physical material, 
and because of the progressive enlargement or restric- 
tion of engineering concepts, the ideal is unattain- 
able; but assuming some basic tendency to an 
asymptote, at least provisionally as a symbol of the 
secret operations of Nature, statistical studies of 
engineering data bring an increasing range of opera- 
tions under closer and closer control. 








Precision Grinding Machines. 
io. XV. )* 
GEAR GRINDING (continued). 


No. (conclusion. 


Besipes the formed wheel method of grinding a 
gear there is another in which the form of the teeth 
is generated. The difference between the two 
types of machine is almost complete, the only part 
in which any resemblance can be found lying in 
the arrangement for indexing. The “generator” 
grinder was developed as a result of the success 
which attended the use of the rack cutter and operates 
on the same principle modified to suit the grinding 
wheel. Besides the advantage of being in geometrical 
theory the best way of grinding a perfect tooth, the 


upon the helix angle, the number of teeth, and their 
pitch, but is in the neighbourhood of 6-7in. The 
main features of the machine can be seen from the 
engraving. As im the generating gear cutter, the 
wheel to be ground is rolled beneath and across the 
grinding wheels. Instead of using one grinding wheel 
trimmed to have a shape in section like the tooth of a 
rack, two wheels independently driven by 0-3 H.P. 
motors, are used, in the manner shown in.the sketch, 
Fig. 113. Each wheel is of a saucer-like shape, and 
it will be appreciated that the cutting edge of the 
saucer revolves in a plane. If the two wheels were 
both operating in the same tooth space, the angle* 
between the planes traced out by the edges of the 
two saucers would be that of the corresponding rack. 
Actually, the wheels operate in adjacent spaces. A 
saucer-shaped wheel was adopted because it was found 
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Fic. 113--ARRANGEMENT OF GRINDING WHEELS 


difficult using flat-sided wheels to keep the sides 
plane surfaces, whereas the edge of the saucer is 
easily maintained and wear is readily compensated 
for by an axial movement of the grinding head. 
The two wheel heads, it will be observed, are so 
mounted to be capable of axial, angular and 
vertical adjustment. In addition the column carry- 
ing both grinding heads may be set over to a maximum 
of 45 deg., to suit various helix angles. This adjust- 
ment is, of course, not required on machines only 
capable of grinding spur gearing. In operation the 
gear to be ground is mounted upon a mandrel and 
given two motions, one rapid and the other slow. 
It is fed slowly longitudinally along the machine 
under the wheels, and at the same time it is recipro- 
cated back and forth across the machine rapidly. 
This latter motion is combined with a rolling action 
identical with that which it would obtain if it was 
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Fic. 112—-MAAG HELICAL 


method is also applicable with slight modification 
to the grinding of the helical gears used nowadays 
in so many transmission systems, whereas it is difficult 
to perform such grinding with a formed wheel. 
A “ GeneRATOR ”’ GEAR GRINDER. 
The machine illustrated by the tone engraving, 
Fig. 112, is made by the Maag Gear-Wheel Company. 


Ltd., and marketed by Sulzer Brothers, Ltd., of | 


Bedford-square, London. It is suitable for grinding 
helical gears up to 8-6in. in diameter, and of a 
maximum circular pitch of 4-2 D.P. The maximum 
width of gear accommodated depends to some extent 


* No. XIV. appeared December 23rd. 
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GEAR GRINDING MACHINE 


in mesh with a rack. The rate of cross reciprocation 
may be as high as 200 per minute, while the longi- 
tudinal feed is continuous and may be at any of 
eight rates between 1 mm. and 3 mm. per stroke. 
At the end of the longitudinal motion, when the gear 
has passed right under the wheels and is free of 
them on the further side, the indexing mechanism 
comes into play and rotates the gear by one tooth 
space, and the cycle is so repeated until all the tooth 
flanks have been ground. The cross reciprocation, 
feed and index motions are all operated by a 1 H.P. 
motor. 


Tus GENERATING MOTION. 


The generating motion—that is, the “roll” of 
the gear as it is cross-traversed—is controlled by the 
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band and sector mechanism, to be seen in Fig. 114, 
where it is being adjusted by the operator. The 
diagram, Fig. 116, indicates how the mechanism 
operates. A shaft C in the bed of the machine is 
driven by the main motor through a cone pulley 
A and a worm and wheel B. By means of a belt 
and a Lenix pulley the motion of the shaft C is 
transmitted to a crank dise E, the crank pin of which 
runs in guides F on the main cross-slide of the 
machine. In this way this slide is given a rapid 
cross-reciprocation. The pitch-block, or sector, H, 
is fitted on a shaft J carried by the slide, and is in 


| 


connection with the mandrel upon which the gear | 


to be ground is mounted. Two steel bands G connect 
the pitch-block to fixed points on the bed, so that 
the shaft J is given the necessary rotary motion 


developed the neat and highly delicate automatic 
compensating mechanism, which is the subject of the 
diagram Fig. 117. It must first of all be realised that 
the narrow grinding edge rotates in a plane, so that 
if the wheels wear it is only necessary to feed them 
axially away from one another to correct for the wear. 
The means by which the two planes defined by the 
edges of the two grinding wheels are maintained in 
the correct position is indicated in the diagram. The 
shaft A rotates at about 10 r.p.m. and carries a cam. 
A roller mounted on a double lever having its centre 
of rotation at B is drawn into the depression in the cam 
surface by spring pressure every 5 or 6 seconds. The 


lower end of the double lever carries a flat diamond C, 
which, when the roller falls into the depression in the 
cam, approaches the edge of the grinding wheel. 


At 


day grinders it is finished to a cumulative error of well 
under 0-00lin. per foot. Many of the machines are 
either equipped for or capable of taking attachments 
for giving relief to taps or a rapid motion over the 
flutes. 

A GERMAN EXAMPLE. 

Some workmanlike thread grinding machines, one 
of which is illustrated by the engraving Fig. 118, were 
exhibited by Herbert Lindner G.m.b.H., of Berlin, at 
the last Leipzig Fair. The type of machine illustrated 
is suitable for grinding triangular threads of all kinds 
as well as single-start trapezoidal threads. It will 
take work between 3 mm. and 120 iam. in diameter 
for pitches between 3 and 40 threads per inch and in 
lengths up to 700 mm., and is driven either by a 











Fic. 114--PiTcH BLOCK AND BAND AND SECTOR MECHANISM 


as it reciprocates to and fro. 


sufficient for grinding the straight teeth of spur | a stud E. 


gearing. But for helicals the gear must be given an 
additional lead, as it feeds longitudinally beneath 
the wheel. This additional motion is obtained by 
mounting the pitch-block stand upon a slide and 
coupling it to a sliding block located in an adjustable 
guide. Then, as the table is fed forward longitudinally, 
the sliding block moves the pitch-block stand and thus 
by the restraint of the steel bands, rotates the shaft 
and helical gear. A photograph reproduced in 
Fig. 115 shows the operator setting the adjustable 
guide to the correct position to suit the helix angle. 
Nearly all the necessary modifications of tooth form 
can be obtained by adjustment of the pitch-block 
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Fic. 116-—-OPERATION OF PITCH BLOCK MECHANISM 


mechanism. Normally, the grinding wheels are set 
to give involute teeth of 15 deg. pressure angle, 
but any abnormal or corrected tooth form may be 
accommodated by varying the size of the pitch-block 
from which the involute is generated. On some 
machines compensating levers are connected between 
the reciprocating slide and the pitch-block stand, 
so that only nine pitch-blocks are required to cover 
all gears within the range of the machine. 
levers can be seen in Fig. 114. 


COMPENSATION FOR WHEEL WEAR. 


It is obvious that were. not measures taken to 
prevent such an occurrence, wear of the narrow cutting 
edge of the saucer-shaped grinding wheels would 
rapidly bring about inaccuracies in the teeth ground. 
To obviate any such occurrence the makers have 


These | 





This motion alone is | the same time the upper end D of the lever approaches 


Should the flat diamond touch the wheel 
before the upper end of the lever touches the stud, 
nothing happens. But should contact with the stud 
be made before the diamond touches the wheel an 
electrical contact is made which causes the grinding 
wheel spindle to be moved through an amount which 
may be varied between 0-001 mm. and 0-005 mm. 
The movement is effected through a pawl and ratchet 
mechanism. This “ feeler ’’ mechanism is in constant 
operation, so that in practice the plane formed by the 
edge of each grinding wheel is maintained exactly in 
position regardless of wear. 


INDEXING. 


Every time the gear passes longitudinally from one 
side of the wheels to the other, one flank of each of two 
teeth is ground. Indexing may take place, therefore, 
either after each pass beneath the wheels or after 
each cycle—that is, passing beneath the wheels and 
back again. When indexing, the feed for the gear is 
automatically uncoupled. Accurate tooth spacing 
is secured by the use of a dividing plate with hardened 
and ground teeth. The plate moved either 
mechanically or electrically according to the type of 
machine, and located by a hardened steel pin fitting 
into taper slots in the plate, 
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THREAD GRINDING. 


One of the most recent developments in the pro- 
duction of various parts is the application of the 
grinding wheel to the finishing of screw threads for 
taps and gauges. Thread grinding is always per- 
formed with a formed wheel, since few, if any, threads 
are susceptible to a generating motion. Just as in 
gear grinding, the gear is first formed on a cutter with 
a sufficient allowance for the subsequent operation, 
so in thread grinding the thread is usually milled, 
turned, or otherwise cut approximately to form. For 
the smaller threads, however, some makers of thread 
grinding equipment advise the use of a multiple 
profile wheel to rough out the thread from the blank. 
In every case the thread is finally finished with a single 
profile wheel. The adoptién of the form grinding 
principle brings about the usual modifications of the 
machine. In general the work is fed into the wheel, 
the position of which remains unaltered after trim- 
ming. On a machine made by Harry F. Atkins, 
Ltd., of Peterborough, however, a different system is 
adopted whereby the wheel is fed into the work ; but 
by means of a differential screw mechanism the 
position of the edge of the wheel relative to the wheel 
slide remains unaltered when the wheel is trimmed. 
The grinding wheel is usually trimmed by diamonds, 
the motions of which are controlled by a former plate 


constructed to be an accurate representation of the | 


cross section of the finished thread on a large scale. 
Besides the wheel forming mechanism it is necessary 
on this class of machine that the lead screw shall be 
very accurately made. On the majority of present- 





Fic. 115-—-ADJUSTING GUIDE®TO SUIT HELIX ANGLE 


3 H.P. electric motor or by belt from power shafting ; 
it is particularly suited for tap and thread gauge 
grinding. 

The general design is much like that of any ordinary 
external cylindrical grinder, and the main interest 
lies in the special arrangements which make it suitable 
for threads. Wheel dressing is performed by two 
diamonds, one of which produces the flanks and the 
other the periphery, which, when grinding, forms the 
bottom of the threads. For Whitworth threads some 
machines are provided with an attachment by which 
the concave part of the wheel profile—producing the 
top of the thread—is formed by means of a steel 
roller which is mounted on a shaft running im ball 
bearings and pressed against the slowly rotating 
grinding wheel. It is claimed that this method of 
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Fic. 117—-COMPENSATING MECHANISM 


trimming which causes the grains to break out and 
thereby increases the ‘‘ keenness ” the wheel 
more economical even than the diamond. 

The correct pitch is obtained from a lead screw, the 
accuracy of which is claimed to be such that a cumu- 
lative error of not more than 0-005 mm. is obtained 
on the finished product over a length of 25 mm., and 
on certain machines, particularly these for gauge 
grinding, not exceeding 0:003 mm. On a length of 
100 mm. the error does not exceed 0-0075 mm. 
(about 0-0003in. in 4in.). The pitch angle is obtained 
by swivelling the table, while a fine in-feed capable of 
motion by increments of 0-001 mm. is obtained by 
tilting the table. Sixteen different work speeds are 
provided by a gear-box in the work head to suit 
various diameters and threads. Several attachments 
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are available for use with the machine. One, by the 
use of which the flutes of taps are “‘ jumped,’’ much 
mereases the productivity of the machine; while 
another causes taps to be relief ground. For the 
roughing out of threads multiple profile wheels up 
to 20 mm. wide may be used on the machine, but it is 
necessary to finish grind with a single profile wheel. 


An EnGLIsH THREAD GRINDER. 


A very interesting thread grinder is illustrated by 
the remaining engravings. It is made by H. F. 


Atkins, Ltd., of Peterborough, and will accommodate 
Its capa- 


work up to 3in. in diameter by 10in. long. 


wheel. Once adjusted, they are locked in position, 
and the feed is obtained by controlling the position 
of the cradle which, it will be observed from the tone 
engraving, Fig. 119, is placed at an angle instead of 
horizontally. Besides making it simpler for the 
operator to see what he is doing, this arrangement 
causes the cradle to have a constant tendency to 
slide down the slope, and thereby overcomes any 
troubles that might be caused by backlash. 

The actual dressing of the wheel is performed by a 
wrought diamond fixed in a reversible holder, which 
is jigged on to one of the slides of the dressing attach- 
ment behind the wheel. The movements of the 


Besides a rotary motion imparted to it by the hand 
wheel, the worm may also be moved axially by an 
adjustable bar mounted at the front of the machine. 
By the correct use of the bar pitch corrections or 
other variations can be made if required. This 
mechanism is illustrated by the line engraving, 
Fig. 121, and the bar and hand wheel may be seen 
in the photograph reproduced in Fig. 119. Change 
gears, of course, interconnect the lead screw and the 
spindle in the usual manner. 


THe Drive. 


The machine is driven from a single pair of fast 











Fic. 118-—-LINDNER THREAD GRINDER 


bilities in the way of rapid production are illustrated 
by the maker’s claim that the grinding wheel can be 
dressed to form, and thirty-six taps, fin. B.S. Whit- 
worth, can be finished ground to “ B”’ limits in one 
hour by a single machine. The grinding allowance is 
usually 0-012in. to 0-0l4in. and the taps are relief 
and taper ground. As the machine is almost automatic 
in operation, one operator can attend to two or more 
at a time. 


GRINDING SPINDLE AND WHEEL DRESSING SLIDEs. 


The grinding spindle runs in plain white metal 
bearings, and is mounted on a slide which may be 
swivelled in a cradle to the helix angle of the thread 














FiG. 120-—-MOUNTING OF FORM (PLATE ATKINS 


to be ground. A hand wheel graduated in minutes 
is provided for this purpose. Behind the wheel head 
and on the same slide there is a second slide carrying 
the wheel-dressing attachment. The two slides are 
actuated by a common differential screw, so that 
when the diamond is adjusted to true the wheel, the 
latter moved towards the work a like amount. 
Thus the wheel may be dressed without altering the 
setting. To accommodate various diameters of 
work, the two slides are locked in position relatively 
to one another, and are moved forward or backward 
in unison by a separate screw. The amount of the 


is 


movement may be observed on a dial indicator. These 
slides are only used for dressing and adjusting the 























FiG. 119--ATKINS THREAD GRINDER 


diamond are controlled by a stylus point following 
the periphery of a former, usually a reproduction 
at 25x magnification of the shape of the threads to 
be ground. This former is mounted on a plate at the 
top of the wheel guard, and one may be seen in 
position in the engraving, Fig. 120. The motion of 
the stylus is reduced by a suitable mechanism on to 
the diamond slide. Dressing the wheel, according to 
the makers, takes about 30 seconds, and it is stated 
that one dressing usually suffices for grinding about 
100 taps. 
THe Leap Screw. 

That other very important feature of the machine, 

the lead screw, is made of special material to a very 











and loose pulleys. The pulley shaft drives at one 
end the oil pump and at the other carries a clutch in 
the traverse reverse box. This box is mounted within 
the body of the machine. Intermediately the pulley 
shaft drives a second shaft, which by the interven 
tion of a speed cone makes three speeds available for 
the grinding wheel. Further speed cones on the inter- 
mediate shaft provide twelve work speeds. At the 
end of each traverse the table must be returned to 
its original position. This reversal is brought about 
by two Hele-Shaw friction clutches in the traverse 
reverse box, through one or other of which the various 
drives may be taken. Engagement with one or other 
of the clutches is brought about by the movement of 
a double-acting piston set in motion by oil pressure. 
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FiG. 121—ADJUSTMENT MECHANISM OF WoRK 


high degree of accuracy. Messrs. Atkins have 
supplied us with the report of the National Physical 
Laboratory upon one of these lead screws, from which 
it may be seen that the greatest inaccuracy over a 
length of more than a foot is 0-0002in. The diameter 
of the screw concerned was 2in., and it had four Acme 
threads per inch. Engaging with the lead screw when 
in position in the machine, there is a nut of anti- 
friction metal 4in. long supported by a bronze casting 
and mounted on hardened steel journals. Part of the 
outside of the nut is machined into a worm wheel, 
while the worm that engages with it is mounted on a 
rod carrying an external hand wheel. By this means 
the position of the work relative to the wheel may be 
adjusted and a dial on the hand wheel is suitably 
marked, so that multiple pitches may be ground. 








SLIDE ATKINS 


The valves admitting oil to the piston chambers are 
automatically controlled by a lever, which is mounted 
on the front of the machine, and is caused by stops 
in a rotating disc-—see Fig. 122—to move slightly 
up or down. 


AUTOMATIC MECHANISMS. 


Besides the driving shafts already mentioned, 
there are two others at the back of the machine. 
One of these is turned intermittently through a 
friction drive and causes a cam to rotate every time 
the machine reverses. In this way the grinding wheel 
is withdrawn from the work for the return journey 
of the table. This shaft also carries an excentric, 
the purpose of which is to pick over a ratchet wheel— 
see Fig. 123—once every stroke. The ratchet wheel 
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controls a feed cam carrying the weight of the slide, 


gear grinding is by no means old. The grinding of 


and by suitably shaping the cam, any number of cuts | splines is bringing spline shafts into favour in applica- 


of any denomination, variable or constant, can be 
arranged for. Knock-off screws on the ratchet wheel 
automatically stop the feed at any desired point. 


The second shaft at the back of the machine can be | 


driven at two, three, four, or more times the speed 
of the work spindle, according to the number of 
flutes on the tap, and carries a cam which gives the 
relief, scroll, or concentric, as required. 


OPERALION OF THE MACHINE. 

The sequence of operations for grinding a tap in 
this machine is as follows :—The tap is inserted and a 
pitch finder mounted on the end of a long arm is swung 
over, a8 shown in Fig. 119. By this means the thread is 


tions hitherto held exclusively by the key. Perhaps 
in the not far distant future the grinding machine 
will be performing many of the functions at present 
carried out by other machines, but it is more probable 
that it will cause no displacement of such machines, 
but will be utilised for finishing the parts they 
produce. 
Part of why the grinder has not 


the reason 


| developed even faster is the difficulty ofproducing 


large wheels of which the user may be sure the 
grade is the same throughout. There are advan- 
tages in speed of production to be gained if the 
wheel is as wide as the length of the work, but at 
present there is a more or less definite limit to the 
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Fic. 122—-TABLE REVERSE AUTOMATIC CONTROL MECHANISM 


set in the correct relationship with the wheel. The 
machine then grinds the tap, the table returns, cut 
is put on, and the tap is ground again. The cycle 
may be repeated any predetermined number of times 
until the tap is ground to size when the feed is 
knocked off and the machine stops. For the grinding 
of gauges the weight of the slide is taken off the relief 
and automatic feed cams, and the feed is applied by 
hand, but the withdraw on return traverse acts as 
before. 
CONCLUSION. 

Engineers, like the rest of mankind, have much 
for which to thank the development of the motor car. 
Though mass production methods were in use long 
before the motor car came into existence, their 
development was encouraged particularly in that 
trade. With the introduction of mass production 








Fic. 123--WHEEL WITHDRAWAL AND FEED CAM 
MECHANISM 


methods, the demand arose, not merely for machines 
capable of high production, but also for machines of 
high precision, for it is of little use to have a highly 
productive machine, the products of which are not 
interchangeable. It is not, therefore, surprising to 
find that it was, and still is, the automobile engineer 
who is most interested in the rapid development of 
grinding technique. To him belongs the encourage- 
ment that brought forth the crank shaft and cam 
shaft grinders. Without him it is doubtful whether 
the mechanism of a gear grinder would ever have 
been developed, and even the simple external cylin- 
drical grinding machine owes much to his require- 
ments. In the introduction to this series of articles 
we gave some figures illustrating the increasing extent 
to which grinding machines are being employed. 
Their uses are also expanding into new fields. Thread 
grinding has been developed within recent years, and 





width of the wheel. This trouble will no doubt be 
overcome in the future, if not with the ordinary 
vitrified wheel in use at the present day, then perhaps 
by the use of bakelite-bonded wheels or some other 
bonding material not yet tried. That grinding still 
has a great future before it should be demonstrated 
b, this series of articles, now concluded. 








American Engineering News. 


Garbage Incineration at Baltimore. 


AFTER disposing of its garbage by hog feeding, 
burial, reduction, and sale as fertiliser for several years, 
the City of Baltimore has now adopted disposal by in- 
cineration or destruction. Dry rubbish is already destroyed 
in incinerators, but these will have to be rebuilt to adapt 
them for the destruction of garbage. But besides these a 
new destructor is to be built, having a capacity for handling 
600 tons daily of both garbage and rubbish, regardless of 
moisture content and weather conditions. In the com- 
bustion chamber the temperature is to average 1450 deg. 
Fah., with a minimum of 1200 deg.; all material, with 
the exception of combustibles, must be reduced to a mineral 
ash containing not more than | per cent. of carbonaceous 
matter. There must be no nuisance from smoke, odours, 
gases, sparks, or dust. For each 65 lb. of garbage delivered 
at the new destructor the contractor must deliver at 
least 35 lb. of dry rubbish, the remainder of the rubbish 
going to the present destructors. The new destructor 
will have top-feed furnaces, each unit equipped for supply- 
ing fuel oil and injecting it into the furnace to help com- 
bustion when the moisture content of the mixed material 
is too high for normal burning. The furnaces will operate 
under forced draught, with preheated air. Each com- 
bustion chamber will have a volume of 15 cubic feet per 
square foot of effective grate area, with a rating of not 
more than 70 Ib. of mixed garbage and rubbish per hour 
per square foot. The drying hearth will have an area 

ual to at least 50 per cent. of the effective grate area. 
In 1931 the collection amounted to 80,000 tons of garbage 
and 130,000 tons of rubbish. Garbage is collected by the 
city and rubbish by the contractor. Payment for dis- 
posal will be based on the quantities, and at the end of 
ten years the new destructor is to become the property of 
the city. 


U.S. Government Aids Public Works. 


Under the Relief Act, passed to assist in over- 
coming the business depression and consequent unemploy- 
ment and distress, the American Reconstruction Finance 
Commission has made loans totalling £14,000,000 for 
public works, which will earn sufficient income to repay 
the loan. In order not to interfere with banks which 
may be willing to make loans on such projects, the Com- 
mission requires rather high interest charges, with 5 per 
cent. as a minimum. Among these loans already made 
are about £8,000,000 towards the 240-mile Los Angeles 
aqueduct, and £1,000,000 for the 42-mile railway which 
will connect the Moffat Tunnel line with the Denver and 
Rio Grande R.U., and thus reduce the rail distance from 
Denver to the Pacific Coast by about 150 miles. Innumer- 
able applications for loans are being made, but the law 
requires that they must be revenue-earning projects 
that assure ability to repay the loan and interest. The 
New Orleans bridge, is another “loan” project. It will 
have a clear span of 3525ft., and very long approaches 
as the ground is low and flat, while the river span will 
have a headway of 135ft. Further, owing to the soft 
formation, the foundations must be carried 175ft. to 200ft. 
below low water. It will carry both railway lines and 
highways, and is estimated to be built in about two years. 
Many of the loans requested are for municipal waterworks 
sewage treatment works, electric light plants, and swim- 
ming pools, the amounts in some cases being as low as 
£10,000. Among the larger projects are £10,000,000 for 








underground railway extensions at New York ; £2,500,000 
for a bridge across Chesapeake Bay, and £10,000,000 for 
continuing the great sewage treatment works at Chicago, 
now halted by lack of funds 


Irrigation and Hydro-electric Plant. 


An unusual feature of the Eayle 
hydro-electric station is that it takes its water supply 
from an irrigation canal heading in the Rio Grande 
River, in Texas. The flow capacity of the canal is 1500 
cubic feet per second, with a guaranteed minimum 
supply of 1200 cubic feet per second to the power station 
About 15,000 acres are under irrigation. The head race 
is a branch canal 1250ft. long, ending in the forébay, 
while the tail-race is a channel 1500ft. long, discharging 
into the Rio Grande. The working head is about 82ft. 
Three riveted steel penstocks L1ft. in diameter lead from 
the forebay to the turbine-room and are buried under 
ground in order to reduce temperature variations. There 
are three vertical shaft turbines with runners 4ft. 8}in. 
in diameter, developing nearly 5000 H.P. at a speed of 
225 revolutions. _ A power lubricating system, with grease 
gun operating at @ maximum pressure of 1000 Ib. per 
square inch, provides lubrication at about eighty points 
on the gate systems, links and shifting ring at one “ shot.’ 
The generators—of Westinghouse make—have each a 
capacity of 4000 kVA at 0-8 power factor, generating 
current at 60 cycles and 6900 volts. They are supported 
on steel girders sealed in the walls, this unusual arrange 
ment bemg more economical than the “usual concrete 
barrel built upon the turbine speed rings, owing to the 
great height between the turbine and generator floors. 
Since the canal provides no pondage or storage, a by-pass 
with automatic Tainter gate is provided to carry water 
to the river in case of shutting down any of the turbines. 
This’ by-pass is a steep concrete channel, ending in a 
stilling pool, with overflow to the river. Three generating 
units are provided in order that one can be shut down 
for examination or repair during periods of reduced flow. 


new Pass 


Air Conditioning for Buildings. 

A new and growing development in American 
building design and equipment is the introduction of air- 
conditioning apparatus for the washing, filtering, and 
cooling—or warming—of air which is then distributed 
through the building under high pressure. 
this kind has been applied to railway passenger cars, 
especially dining and sleeping cars, and to theatres, but 
the system is now being adapted to office buildings, 
residences, bakeries, confectionery, and drug manu- 
factories, textile mills, and other industries. In some 
buildings designed for this system the windows are fixed 
and cannot be opened. In fact, at least one factory 
building has no windows, relying entirely upon electric 
light and air-conditioned heating and ventilation. This, 
however, is rather an extreme case at present. In new 
buildings the necessary conduits and ducts are carried 
up with the structural steel framing, and are so arranged 
as to be largely concealed or inconspicuous. For existing 
buildings considerable ingenuity may be required to 
introduce a satisfactory arrangement of ducts with regard 
to appearance and minimum loss of space. Air condition- 
ing units are made in capacities ranging from 800 to 
12,000 cubic feet per minute of conditioned air. The small 
units are suitable for houses of eight or ten rooms. The 
33-storey Philadelphia Savings Fund Building has air 
conditioning machinery supplying 350,000 cubic feet of 
air per minute, operated in connection with four large 
refrigerating machines. To prevent the system from being 
thrown out of balance if some tenants insist on opening 
the windows, the air is delivered at high pressure through 
nozzles, which are so arranged as to prevent noise and 
draughts. 


Commercial Research in America. 


THe practical and great financial advantages 
of systematic research by large American manufacturing 
concerns was explained recently by the engineer in charge 
of the so-called development department of an electrical 
company. From a few engineers beginning in a rather 
vague way, but having a broad vision and looking upon the 
shop practice and equipment from a different standpoint 
than that of the shop foreman, this department has become 
a large and highly important organisation. This result 
is due, of course, to the direct and practical value of its 
work. Its two main lines of activity are in cost reduction 
and mechanical improvement, while cost reduction studies 
often lead to quality improvement. Some years ago, 
a rather indefinite study was made of the possibility of 
improving the methods of manufacture of the electro- 
static condensers used in telephone work, but it was 
concluded that certain changes proposed would not be 
profitable, and the study was abandoned. When taken 
up anew and on a more definite basis by the development 
department, the results were a great reduction in size 
of the condenser, higher efficiency and uniformity, motor 
operation of machinery, a great mcerease in daily output, 
and a reduction of cost. Even allowing for the cost of 
development studies and the cost of designing and building 
special machinery, the net production cost per condenser 
was cut in half in a period of five years. Results are not 
always so striking, for the study required to mechanise 
a small-scale production operation may be as great as 
that for mechanising an operation that involves large- 
scale production. Taking the development department 
as a whole, however, it has returned annually about 
four times the amount spent upon it. 


Electrical Operation of Steel Mills. 


The generating capacity of the power stations 
at the South Works of the Illinois Steel Company, is 
265,000 kW, and power requirements with the recent 
expansion of the works are estimated to reach 450 million 
kilowatt-hours per year, with hourly peaks of 85,000 
kilowatts. Besides the large rolling-mil!l units, current 
is required for lighting and heating, and for numerous 
small applications of power in cranes, shops and foundries. 
The first application of electric power was for overhead 
travelling cranes, about 1892, and later for an electric- 
hydraulic charging crane at the reheating furnaces. 
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But the advantages of electric drive were so apparent 
that motors began to be applied extensively to cranes 
and charging-cars. The use of A.C. began in 1903. On 
account of the fluctuating demand on D.C. converting 
and generating equipment, large 250-volt storage batteries 
were installed to reduce the peak loads. Electrically 
driven main-roll equipments were first installed in 1907, 
two groups of rolls in the light-rail mill being each operated 
by a pair of induction motors. About 1916, the 30in. 
plate mill was equipped with reversing electrical plant, 
consisting of two 600-volt motors of 2000 H.P. This 
mill is still in operation and has had no electrical troubles. 
& 15-ton Heroult electric furnace was installed in 1909. 
At present the main-roll drives total 115,817 H-.P., or 
86,500 kilowatts. The two-high blooming mill for H. 
section rolled joists, rolled from 20-ton ingots, has a 5000 
H.P. motor for each roll. The roughing mill has a 7000 
H.P. motor for the web rolls, and a 2000 H.P. motor for 
the flange rolls. The intermediate mill has motors of 
6000 and 2000 H.P., and the finishing mill has a 3000 H.P. 
synchronous motor. Numerous motors are required in 
addition to operate the tables, shears, saws and other 
steel mill machinery. 








THE TREVITHICK CENTENARY. 


As we have already reminded our readers, the centenary 
of the death of Richard Trevithick occurs on April 22nd 
next. Trevithick deserves to hold a place in the memory 
of engineers beside those of Newcomen, Watt, and 
Stephenson, for he was the protagonist of high-pressure 
steam and the builder of the first railway locomotive. 

A committee has been set up under the chairmanship of 
the President of the Institution of Civil Engineers to make 
arrangements for the celebration of the Trevithick 
Centenary, and has already made good progress with a 
programme. It is proposed that memorials should be 
unveiled at his birthplace, Illogan, in Cornwall ;‘ at 
Pen-y-daren, where his first railway locomotive ran ; 
and on some appropriate site near Euston, where his 
cireular railway of 1808 was built. An exhibition illus- 
trating his life and work is to be arranged in the Science 
Museum, South Kensington, and an eminent engineer has 
promised to deliver a Memorial Lecture. Furthermore, it is 
proposed that a new “ Life of Trevithick,”’ which is being 
written by Mr. H. W. Dickinson and Mr. Arthur Titley, 
should be published as a memorial volume. For some or 
all of these things money will be needed, and an appeal 
is being circulated by the Committee, which has its 
headquarters at the Institution of Civil Engineers, Great 
George-street, Westminster. The Committee recognises 
that large contributions cannot be expected at the present 
time, but it hopes to receive small sums from engineers all 
over the world who desire to pay a tribute to the memory 
of a very famous man. Messrs. Coutts and Co., 440, 
Strand, W.C.2, are acting as treasurers, and cheques or 
postal orders may be sent direct to them. The fund has 
the support and sympathy of all the principal engineering 
institutions of the country. 

It is also proposed that memorial services shall be held 
in Westminster Abbey and in Dartford Church, in whose 
cemetery Trevithick was buried. 








In the London and North-Eastern Railway Magazine 
for December are some interesting statistics as to the 
painting of the Forth Bridge. The area of the steel work 
covers 145 acres, and twenty-four men are wholly engaged 
on the work. One complete painting is given to every part 
of the bridge in each three years, and 50 tons of paint are 
reauired 
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and running on separate lines inside 
the crane rails there is mounted a machine designed for 
with the least amount of trimming labour. 
posited by the grab into a hopper which 
automatically weighs each load and adds up the tonnage 





New Coal Handling Plant at 
Gibraltar. 


In addition to its strategic position as the key to the 
Mediterranean and the East, Gibraltar is of considerable 
importance as a bunkering station, and in that connection 
it is interesting to notice that the erection of modern 
coal-handling plant on the mole has just been completed. 
This plant, illustrated herewith, comprises four sets of 
cranes, loaders and transporter bridges, all electrically 
driven from current supplied by a generating plant 
All of the plant has been made to 
the order and requirements of Gibraltar Transporters, Ltd. 
The cranes, constructed by Clarke, Chapman and Co., 
Ltd., Gateshead-on-Tyne, are of the level Inffing, high- 
speed type, and have been specially designed for quick, 
efficient and economical working in order that colliers 
may be quickly discharged and ships bunkered. 
care has been taken to ensure that the cranes may work 
for long periods with little attention. 
required with this type of level luffing crane, and in the 
case of the hoisting motion extra large barrels and pulleys 
are fitted to reduce the rope wear to a minimum. All 
the pulleys are fitted with special oiling arrangements 
to enable them to run for long periods without attention. 
Limit switches are fitted at each end of the luffing motion. 

The grab, which is of the double-rope type and capable 
of handling 2} tons of coal, is partially balanced by 
weights, which slide up’ and down in guides fitted at the 
These weights, which also act as 
ballast for the crane, are connected by means of a rope 
to an extension of the hoisting barrel. 
fitted to prevent overwinding in either direction. 

The holding barrel, which is on the same shaft as the 
hoisting barrel, is fitted with a very powerful clutch 
eapable of raising the open grab if desired. 
attention has been paid to ensuring that the grabbing 
operations will be performed efficiently. 
the ropes coming out of the grooves in the barrels and 
pulleys as a result of the ropes becoming slack has been 
reduced to a minimum. Gear fitted inside the jib and 
connected by means of a bridle chain to the grab prevents | 
the grab from twisting, and pulleys attached to the grab 
for coupling it up to the bridle enable the grab to work 
efficiently at any height and in any position. 

The portal of the crane is arranged to allow the loader 
to travel through from one end of the bridge 

rated from platforms on either 
tted to engage with the crane | 
rails to supplement the work of a magnetic brake which 
holds the crane in any position on the bridge. These 
clips are sufficiently strong to prevent movement of the 
crane by wind pressure, which, in such an exposed position, 
In addition to rail stops, of steel 
plate construction, placed at each end of the bridge, limit 
switches are fitted to prevent the crane being over-run 
on the bridge. The bridges, also constructed by Clarke, 
Chapman and Co., Ltd., are 102ft. span from centre to 
centre of the quay rails, and are arranged to clear coal 
stacks 25ft. high. They are mounted on four two-wheeled 
compensating bogies, one fitted to each corner. 
motors synchronised for exact speed are fixed near the 
base of each leg and can move the bridge at 50ft. 
minute. Special attention has been given to preventing 
coal dust from coming in contact with the lubrication, 
and scrapers are fitted at the end of each bogie to clear 
the rails when the bridge is travelling. A rail clamp is | 
fitted at each end of the bridge to prevent its movement 
under wind pressure. 

On each 


No luffing ropes are 


Limit switches are 


The danger of 








on a counter, After weighing the coal is gently shot on to 
a conveyor belt extending over the ship to be coaled, and 
is discharged through a flexible tube right into the bunker 
hatch of the ship, thus avoiding the necessity of the grab 
being swung over the steamer and the consequent risk 
of damage to the vessel. 

The whole installation is capable of dealing with 700 
tons of coal per hour. The Gibraltar mole can store 
about 50,000 tons of coal of various qualities ready for 
immediate use. The coaling site is sheltered from the 
weather and is capable of taking vessels of any size and 
draught. 








MAKING PHOTOGRAPHIC FILMS BY 
MACHINERY. 

In a lecture on “ The Manufacture of Photographic 
Film,”’ delivered by Dr. H. Baines, on December 15th, 
before the Junior Institution of Engineers, he explained 
the chemical composition of photographic emulsions 
which consist essentially of silver halides in gelatine. Such 
emulsions are sensitive to light, but to increase this 
sensitivity require to be ripened; this increases the size 
of the suspended grains; thereafter more gelatine is 
usually added and the emulsion chilled, which sets it as a 
stiff gel. In order to wash out the alkali nitrate and excess 
alkali halide the gel is shredded by forcing it, by hydraulic 
pressure, through a silver plate, the resulting being 
placed in a canvas bag which is suspended in running 
water until all the soluble constituents are completely 
removed. The washed shreds are then drained, melted. 
made up to a standard bulk by the addition of water and 
gelatine, and then “‘ digested "’ by a second heat treatment 
similar to the ripening process. During this process the 
silver halide grains do not usually alter much in size, but 
their photographic sensitivity and contrast in many cases 
inctease very markedly. Great care is essential to stop 
the digestion process in time and to control the heat, or 
the emulsion becomes foggy ; anti-bacterial preservatives 
are added and the emulsion is again set by chilling, and 
kept in a refrigerated store. In coating celluloid or paper 
strips or glass plates the emulsion is melted at a suitable 
temperature and certain chemicals are added to facilitate 
coating and to improve the physical perties of the 
emulsion, which, in liquid form, is fed to the coating 
machine. Celluloid and paper bases are in strips 42in. 
wide and upwards of 1000ft. in length and receive the 
coating of emulsion in passing round a roller in contact with 
it. Other drums over which the coated base passes chill 
the emulsion. The thickness of the coating depends on the 
viscosity of the emulsion, and this is controlled by the 
addition of chemicals so that the speed of the coating 
machine may be kept constant. The coated film then 
passes to a drying machine, which suspends it in loops 
whilst it passes down a drying track, at the end of which it 
is re-rolled and placed in store pending cutting and final 
operations. Glass plates are coated by placing them hori- 
zontally with edges touching on a travelling band con- 
veyor which passes under an overhead feeding trough in 
which the emulsion is stored and from a slit in the bottom 
of which it issues in ribbon form the width of the plates ; 
after coating, the plates pass on to another band, the lower 
loop of which is ynmersed in water and the whole thus 
kept wet and cold so as to set the emulsion. In passing off 
this conveyor on to another set at a downward angle the 
| plates, with their continuous coating of emulsion, in 
passing from one to the other, are separated by the break- 
ing of the film at the edge of each plate. The necessity for 
excluding all dust from the coating room and machines 
involves elaborate air cleansing and conditioning plant ; 
likewise the purity of all the chemicals used and the 
utmost cleanliness in all the operations. An impurity of 
0 -000001 per cent. of most metals and their salts, and of 
many organic materials, when concentrated in specks, 
ruins a photographic product. 
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Railway and Road Matters. 


‘THe western extension of the London Electric Railways 
from Sly dah Inte, wilt bo beroath bade far as Acton 
Town on use throughout 
to Norehhatdle on January 9th. 


THe last hearing of the National W Board 
was held ‘=. . December 20th. Sir Harold Morris 
in closing the , said that the Board would do 
their best not to delay their findi but t! babl 
would nov be available until about t middle at Sane 4 

Tue new electric train service between London aod 
Brighton and Hove will be brought into use on Sunday 
next, January Ist. That will see the completion of a 
scheme in October, 1929, as a uence of 
the remission of the passenger duty. The work must 
have been carried out much more expeditiously than was 
intended, as the annual report, issued m4 February last, 
spoke of ite completion “ early next year 

Tue disadvantages under which the nisidvahs in the 





Ilford district labour in the matter of transport 
do not seem likely to be removed just yet. At @ public 
meeting on December 12th to protest the existi 

conditions, a letter from the L. and N.E.R. was mg 


which said that electrification would not give the relief 
desired, a8 it would not increase the line capacity, i 
a tube from Liverpool-street to Romford would 

twelve millions, and would only give a meagre me Bn on 
the capital expenditure. : 

Tue Ministry of Transport railway statistics for Septem- 
ber show that, when compared with the corresponding 
month of 1931 the number of passenger journeys decreased 
by 3-8 cent. and the ts from by 
4-7 per cent. The freight returns are for 
ended October 8th, when compared with the corre- 
sponding period of 1931, show a decrease of 9 -6 per cent. 
in the freight tonnage and of 14-0 cerdes cent. in the receipts. 
‘Yhe average train load decreased from os Bag ad 
tons and the net ton-miles per engine hour from 
to 439}. 

IN co-operation with the West R educational 
authorities, the London and North-Eastern Railway Com- 
pany gave demonstrations in railway working at Leeds 
to over 4600 school children from various centres on four 
days a week during a recent four-week period Each 
demonstration covered an inspection of the t train control 


office, and a lecture on railway — in a waiting- 
room specially set —_ for the ial features 
were an inspection of Ba mtr Nay signal, points, and lever 
frame, and @ si two specially 
equipped vestibuled mo Stes 

\ NOVEL suggestion was made by Mr. E. L. Leeming, 
surveyor to the Barton-upon-Irwell Rural District 


Council, in a paper read before the members of the Insti- 
tute of Transport in Manchester a few daysago. Mr. Leem- 
ing suggested that the railway companies should equip their 
large bridges with wooden decking, so that they could 
also be used by ordinary road vehicles. The bridges he 
had in mind are the Forth Bridge, Menai Bridge, Charing 
Cross, and those at Barmouth, and across the Severn at 
Lydney. All these, he said, could by means be 
adapted to carry road traffic, and thus yield substantial 
tolls to the owners. 


some 


On page 389 of THe Enorveer of October 14th last 
it was noted with satisfaction that the railway comaponise 
were able to retain their hold on the 
Railway Returns for 1931 show that that traffic was of a 
gross value of £13,387,758, which figure, compared with 
£14,318,688 in 1928, showed a reduction of only 6-5 per 
cent., which is less than would be expected from the 
falling off in trade. Among the amounts that made up 
the total for 1931 we notice £6,747,978 for parcels of less 
than 2 ewt., £2,140,571 from newspapers, milk brought 
in £1,246, 056, meat £110,194, fish £1,470,640, fruit and 
vegetables £240,611, butter, cream, eggs, and margarine 
£54,907. 


CoLourn went signals, which light up automatically 
on the pp - ypmod of a train and are Susingeiched as soon 
as it has Bry Hore installed by the L.M.S. Railway 
between Horse ona tang, two stations in Lanca- 
shire 5% miles apart on the main line to Carlisle and 
Scotland, The installation will enable an existing 
signal-box at Seorton to be sed with, the new 
signals being controlled electrically from Bay Horse 
and Garstang signal-boxes. One signal will be controlled 
by a signalman no less than 3 miles 645 yards away, but 
perfect safety is assured, as, in the event of failure of the 
signal lights, detonators are automatically placed on 
the rails as @ warning to engine-drivers to stop. 


A DEVELOPMENT of recent years on British railways is 
what is known as @ sand drag. The use of it, which will 
explain its a. , may be judged from the fact 
that whilst a Find the outlets from lines are 
provided with ty points in order to in 8 
that would ly enter u a suc 
are not ae similar a ahd, Png oad 
trains are concerned. A sand drag consists of laying 
each rail of the safety points in a trough of sand, which 
effectively stops the movement without the fear of the 
train or vehicle running into the buffer stops at the end of 
the safety point. A more recent development is the 
provision of a sand on heavily falling gradients in 
order to intercept trains that have got oyt of control and 
are running away. These sand drags have two lines parallel 
and interlaced with the running lines, and are entered by 


facin its which are opened the men in the nearby 
je | mye Ra whistled for b By Ay t= driver of a train out 
of control, The and ule then plough their way 
through the sand and are p up before they 
reach the trailing where the parallel rails join the 
main rails again. drags are also used at the end of 
runaway catch points, so as to reduce the damage to 
vehicles that mes | run back. The first in this country of 
the last class was fixed by = poe d North-Western 


Railway in Waterloo Tunne 


Eeepost, } in 1900, and the 
first of the type to Seeneioe* teal : 


“cut_of control was | 


laid down by the Lancashire end Yorkshire on Baxenden 


Notes and Memoranda. 


We cut out from the editorial columns of the Bngi- 
neering News-Record of America a few words that seem 
apropos many occasions :—‘‘ Such a state of affairs, some- 
times found also in other engineering fields, that 
habit has more influence on engineering method than is 
altogether reasonable.” 


Txe carborundum filters fitted to some CO, recorders 
will inevitably clog after some use, and they should be 
cleaned by some means. A valve, arranged so that the 
filter can be disconnected from the ——a and « 
connection made so that compressed air can passed 
through the filter in the reverse direction ». as of the 

will, says the Electrical Review, serve 

he air should be at a pressure of between 10 tbe ona ts Ib. 
per square inch, and this will quickly remove any dirt 
which has collected. 


AN interesting sidelight on electrical railway traction 
is shown in the report of the South Indian Railway Com- 
pany, which states: ‘‘ The results of the Madras Sub- 
urban electrification, for which two additional lines of 
track have been laid, are distinctly encouraging. The 
number of passengers in this area now averages 125,000 
per week, whereas under steam traction with single-line 
working the maximum recorded for one week was only 
33,000, and the operating costs show a saving over those 
of the steam working.”’ 


Buitprxe accidents are, says the Engineering News- 
Record of New York, a very large item in the cost of build- 
ing operations. The number of fatalities is increasing, and 
the less serious injuries are likewise growing in number, 
The economic results are very serious. On the basis of 
7,000,000,000 dollars of new construction a year, allowing 
40 per cent. as the cost of labour and ap ry x eed the average 
compensation insurance cost per 100 of pay roll 
and the average paid-claim ratio, it is estimated that the 
direct losses for which employees are compensated amount 
to more than 54,000,000 dollars. 


AN improved and inexpensive process for the purifica- 
tion of crude carbazole is described by Dr. E. Kenngott, 
of Waldshut, in the Chemiker Zeitung of December 7th, 
1932. The crude material, usually 256-30 cent., as 
dry as possible, is dissolved in three times its ; weight of 
creosote oil. The solution is effected in a vessel . 
either with a steam jacket or with steam 
earbazole is added slowly at a temperature of Ree 
96 deg. Cent. As soon as the whole is added, the tempera- 
ture is raised slowly to about 125 deg. to 135 deg. Cent., and 
main’ for several hours, the vessel being provided 
with an efficient agitator. 
to condense the small quantities of low-boiling tar oils and 
water which gradually evaporate. 


s of lectures on industrial affairs, 
at the Imperial College of Science, Mr. Maurice Solomon 
discussed certain aspects of the electrical industry. He 
emphasised that further developments of the industry 
would inv more widespread use of electrical 
appliances in the household. Such appliances must be 
properly standardised so as to be readily interchangeable. 
Moreover, there must be standardisation of quality, for it 
is of the utmost importance that the user shall acquire 
and retain confidence in the safety and smooth working 
of electrical apparatus. As an indication of the extent 
to which electricity may be applied in the modern house- 


In the third of the series 


ive a 


hold, Mr. Solomon said that in his own house there are 
some twenty-eight different types of appliance 
in use. 

Tae Hetch Hetchy water supply project for San 
Francisco, Calif., when completed, sup 400,000,000 
gallons of water daily for a future metropolitan 
of 5,000,000 and will dev elop 250, hy 


horse-power. Water will flow by gravity an 
aqueduct to San Francisco, without fre Ba dbo 


exposure to contamination. The work is now ommnree 
with the exception of the Coast tunnel. 


tunnel, the | in the worlil, is 25-2 miles and 
about 1000 vel are now in co it. 
Over 21 miles has already been Five shafts, two 


of them over 800ft. deep, were ape matte he es 
and tunnelling is carried on from twelve working faces 

The tunnel is circular, 10}ft. in diameter, and is conerete 
lined its entire length. 


Amone the inquiries which have been submitted to the 
Building Research Station there is one which concerned 
Se te plied on the face of a conerete wall, 
tiling bulged objectionably. The Research Station 
that fundamental cause of most of such 
is that all cement i iaed ela mortars shrink as 
they dry out, whereas a well-fired uct such a8 a 
glazed tile has a negligible shrinkage MP oorapanien: In 
addition to this shrinkage, concrete structures are liable 
to undergo « a certain amount of def known 
as “ creep " or flow under load. It will be seen, therefore, 
that in applying a dense inert skin of to @ concrete 
ee which is far from inert in early life, a 
ble stress is likely to be set up in the tiling root 
differential movements, and, in the event of any weakness 
in the adhesion of the tiles to their bed, it is quite likely 
that they may be displaced. 
In order to protect the 220-kV windings of the eta d 
transformers at the Toronto-Leaside station of the Hydro~ 
Electric Power Commission of Ontario, lightning arresters 
of the auto-valve type ‘have been installed, says the 
Blectrical Review. Those put into operation in 1930 are of 
the disc type, while the two three-phase sets recently 
installed are ‘of the modern porous block type. The 
arresters are rated at 268 kV, and not, as usual, at the 
phase-to-carth voltage ; each leg is equi as with 
an automatic switch operated a potential relay which 
inserts the short-circuited portion of the stack into the 


a path of the arrester when the system voltage 
ve a predetermined value. In this way the 


_ 


| arresters are protected if a flash-over should occur on their 


at such a time. The switches are closed only during 
Hightning season or when there is a lightning-storm in 
the ro - inity. The opening of a switch is indicated in the 





Bank in 1997. 


control room. 


A short reflux condenser serves | 





Miscellanea. 


Eeyrr and India will be linked by wireless telephone 
in March next year. 

Tx proposals for Galway Harbour, in Ireland, 
involve the expenditure of some £400,000. 

A TUNNEL under the Scheldt for vehicular traffic and 
another a mile away for pedestrians have been opened at 
Antwerp. 

Tae 1,000,000-bushel extension to the United Grain 
Growers’ elevator on Burrard Inlet, Vancouver, has been 
completed. 

Barrisa equipment has been ordered jointly for five 
new cotton mills to be constructed at Ahmedabad. This 


will 


was previously the centre for Indian Congress boycott of 
A POWER t of 220,000 horse-power is to be con 
structed on White River, at T: Rock, in Missouri. 


It will involve the expenditure of 30,000,000 dollars, and 
produce a lake 65 miles long. 

Pians for giving aeronautical engineering pupils a 

iod of ex in commercial life as the 

of their oben have now been approved by 

the Advisory Council of the College Of Aeronautical 

It is recorded that while Imperial Rome used some 

of water per capita per day, the consumption 

imval Paris amounted to about | quart. The 

present consumption in Tacoma, U.8.A., is 430 gallons 
per head per day. 

Accorpixe to Canadien Government geologists, the 
pitchblende ores from the Great Bear t are extremely 
rich, averaging between 40 and 50 per cent. of uranium 
oxide, capable ae Seine about 126 milligrammes of 
refined radium ‘ 


50 


ton 


A MARKED increase in the use of coke in Canada during 
the past few years has resulted in the erection of several 
new coking ta. With this new construction the pro- 
ducing capacity of Canadian plants is now sufficient to 
meet the ordinary demands of the country for coke fuels. 


Except for the installation of automatic and lift gates 
in the waste weir, which is now being carried out accord- 


ing to programme, and a few works of @ minor character, 
the construction of the "Bagara Dam, in 
Mysore, — be said to be Be is the largest 
engineering work 


A Lowpow committee of the prhesrirey ell ional Develop- 
ment Council has been formed to further the work of 
restoring prosperity to Scotland. The Council itself 
was formed as @ non-political body rather more than a 
year ago, its aim being to assist in the promotion and 
development of industry, agriculture, fisheries, mining, and 
transport. 

Wuar is described by the Canadian Minister of Mines, 
Ontario, as the most important oil well drilled in recent 
years in Ontario has been opened near the village of 
Doyle, in the western part of the Province. The possi- 
bilities of the new district, which is distinct from the 
Petrolea oilfields, have not yet been determined, but are 
promising. 

Doc-1r£AM transport will, according to a paragraph in 
Canada, soon be a thing of the past in northern Manitoba. 
Aeroplanes and railways are driving it out of existence 
As an illustration trend of the times, a beautiful 
team of “ huskies,” with harness and Alaska sleigh, which 
three years ago would have been worth at least £60, was 
sold a few days ago for £15. 

Aw order has been placed by Bowater’s Mersey Paper 
ail, Ltd., of Elleamere Port, with Charles Walmsley 

Co., of B » for two paper-making 
machines. The contract is tor ear 250.000 The 
factory will have a capacity of 60,000 tons of paper a 

and will cost, including the buildings, which are to 
me TEs pat up by Redpath, Brown and Co., some £850,000. 

Tue United States Bureau of Reclamation will receive 
bids at ite Denver office until February 3rd, 1933, for furnish. 
ing three, four or five 115,000 H.P., vertical shaft, hydraulic 
turbines, with or without butterfly t shut-off valves, 
and one a two 55,000 H.P. vertical t turbines with 

or installation in the Hoover Dam power 

™ » 116,000 H.P. turbines will be the largest 
capacity turbines yet built. Those built recently for 
Dnieprostroy, in Russia, have a capacity of 84,000 AP. 

Tue crushing of linseed and rape seed obtained from 
the plants of northern Europe has, says Nature, long been 
a industry at Hull, which now claims to be the 

oil mill centre in the world. In view of this, it is 
interesting to learn that the Museum contains a remark- 
able series of models of og cg lant illustrating 
both old and new methods, The m were described 
in the Model Engineer and Practical Electrician in April 
articles have now been published in pam- 
as Hull Museum Publication No. 176. The 
Mr. W. Marebal!, who began 
as @ blacksmith in 1869, 
be of some of the largest mills, and 
e Alem >. ob of oil mill plant. 


speciatty designed motor boat, which is to be 
Titicaca, Bolivia, about 12,000ft. above 
recently been delivered to the Bolivian 
the Swedish Penta Works. The boat, 
ed by the Customs Department of Bolivia, 
is built of mahogany, fitted with a six-cylinder Penta 
engine, and reached a speed of 22 knots with two men 
on board at the recent trial run, The air pressure on Lake 
Titicaca, however, is only 480 mm., as compared with 


@ normal pressure at sea level of 760 mm., whereby the 
power of is reduced by no leas than 40 per cent. 
The engine, . had to be specially tuned for these 


unusual condifions, and the carburetter was enclosed in 
an air-tight box with an adjustable air supply and a 
vacuum gauge. The engine was then run at a vacuum 
co ding to an clovetin above sea level of 13,000ft., 
and attained a speed of 16-75 knots, which is ¢ -onsiderably 
in excess of the stipulated one. 
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Che Metallurgist. 


THE DECEMBER NUMBER OF THE MONTHLY 
METALLURGICAL SUPPLEMENT TO 

“THE ENGINEER” ACCOMPANIES THIS ISSUE- 

Owing to the condition of industry it has been decided 
that bi-monthly publication of Tak Metatiureist will 
meet present requirements and in consequence it will 
appear six times in 1933 instead of twelve times as 
heretofore. The next number will be published on Feb. 
24th and subsequent numbers in every alternate month. 
In order to keep pace with any important metallurgical 
events that may occur in the intervals articles will be 
printed, as required, in the body of Tur ENGINEER. 





BOILERS AND HEAT PUMPS. 


To judge from the correspondence which 
appeared in our columns some weeks ago, there 
would seem to be a belief in certain quarters that, 
by the combination of a heat-pump with a boiler 
some very extraordinary results might be obtained. 
No engineer, of course, could endorse the claim 
which has been made for a possible efficiency of 
over 100 per cent. unless, like Humpty-Dumpty, 
he was prepared to “ pay his words more and make 
them mean what he likes.” Nor would he accept 
much more readily the statement that it was 
possible by any means whatever to get more heat 
into an isolated boiler plant than the total amount 
produced by the combustion of the fuel. Never- 
theless, once the word “heat-pump”’ is intro- 
duced he may not feel quite so ready to continue 
the argument. He has never, to his knowledge, 
seen a heat-pump, but from the fading memories 
of his early studies he knows that such a device 
exists, at any rate in theory, and that its per- 
formance seemed very wonderful to him at the 
time. It could get heat out of the air in unlimited 
quantities and deliver it at a higher temperature, 
and all for a very small expenditure of energy. 
Confronted with the suggestion that such a machine 
could be used as an auxiliary to a boiler plant, 
taking in heat from the atmosphere and delivering 


7|form of power may result in the production of a 


it to the furnace, he may wonder whether, after all, 
there may not be something in the idea. At all 
events, the scheme looks plausible. Nor can it be 
rejected on the grounds that a heat-pump is merely 
a thermodynamic abstraction like a Carnot engine. 
It is, on the contrary, a perfectly practical piece of 
mechanism, which can be constructed and operated 
in spite of the imperfections inherent in al] actual 
machines. As an example of its possibilities, one 
of the standard textbooks demonstrates to students 
that with apparatus of ordinary commercial 
efficiency 100,000 B.Th.U. may be delivered under 
certain conditions for a combustion of fuel con- 
taining only 10,000 B.Th.U. This sort of thing 
has, of course, been known for years, the theory of 
the heat-pump having been explained by Kelvin 
long before the majority of the present generation 
of engineers was born. 

At the risk of expounding the commonplace we 
would recall the elementary principles of the heat- 
pump to those who are tempted by visions of 
unrealisable thermodynamic gain. Such a device 
is merely a reversed heat engine and subject to 
the same laws and limitations. Much more heat 
has to flow through a heat engine than could be 
turned into work even if the engine were ideally 
perfect. Conversely, if we reverse the cycle, using 
the engine as a power-driven pump, the heat that 
it will deliver at the higher temperature is more 
than would be required to drive it. Hence the 
consumption of a small quantity of heat in the 


much larger quantity of heat drawn from the 
inexhaustible reserves of the atmosphere. Heat 
being, by the First Law of Thermodynamics, 
equivalent to work, we should have all the require- 
ments of perpetual motion were it not for the 
inexorable Second Law, which has ruined the 
dreams of so many inventors. We can certainly 
get the extra heat, of that there is no doubt. But 
even with ideally perfect machinery we can get 
no advantage from it, and with any actual 
machinery we are bound to make a loss on the 
exchange if our ultimate object is the production 
of power. This should be obvious, for the process 
would involve the conversion of power into heat 
and back into power again. If we want to pump 
heat from the atmosphere into a furnace, no method 
could be moré efficient than causing air to expand 
isothermally behind a piston, the temperature of 
the expanding air being maintained constant by 
heat flowing in from the atmosphere. The air 
would then be re-compressed adiabatically to 
atmospheric pressure and delivered to the furnace. 
If this process be carried out on one pound weight 
of air, originally at 60 deg. Fah., the air being 
expanded isothermally to one-tenth of an atmos- 
phere before re-compression, the power theo- 
retically required will be the equivalent of 34-4 
B.Th.U. The air, however, after re-compression 
will be at a temperature of about 550 deg. Fah. 
instead of 60 deg. Fah. and will therefore carry 
into the furnace 116-5 B.Th.U. more than it would 
otherwise have done. Deducting the power 
required to work the heat-pump we would seem 
to be making a clear gain of about 82 B.Th.U. for 
every pound of air so treated. But what benefit 
can we get from this heat, always supposing that 
our final object is to obtain power? We have a 
pound of air at atmospheric pressure and at a 
temperature of 550 deg. Fah. There is evidently 
work to be obtained from it by reason of its tem- 
perature. We could use the heat to raise steam and 
thus drive a steam engine, or we could merely 
reverse the process by which we obtained it, allow- 
ing the air to expand adiabatically down to 
atmospheric temperature and then re-compressing 
it isothermally to atmospheric pressure. Whatever 
kind of engine we use to develop the power, we 
could obviously couple it up to our heat-pump. 
If, then, there is any advantage in our extra heat, 
the engine will not only drive the pump, but will 
produce some power over and above that consumed 
in driving it. In such a case we should have 
perpetual motion, which is impossible. The same 
reasoning, of course, holds whatever temperature 
the air is raised to by the heat-pump and whatever 
pressure it is delivered at. It is clear, therefore, | 
that all suggestions that a greater net power can 
be obtained from a boiler plant by pumping heat 
from the atmosphere into the furnace are devoid 
of reason. 

Although the question of heat-pumps arose in 
the correspondence to which we have alluded, it 
developed apparently from a claim that more heat 
could be got into a boiler than the fuel would 
produce, if matters were so arranged that the flue 
gases were discharged below atmospheric tem- 


and its baselessness was also demonstrated in the 


discussion. The fallacy is due to neglecting the 
fact that the cycle has to be completed. Although 
the sxpercooled gases do not themselves travel 
back to the compressor inlet, a corresponding 
quantity of fresh matter has to enter the system, 
so that it is legitimate to imagine a continuous 
circulation of the heat-carrying medium. Hence 
we have to take into account the effect of the 
re-warming of the cooled gases to the temperature 
of the air entering the compressor. The latter is 
no longer able to receive the working fluid at the 
lowest temperature of the cycle, but at a tempera- 
ture considerably higher, and thus the work of 
compression is correspondingly increased. To 
discharge the flue gases at any temperature below 
that of the atmosphere is, of course, quite possible, 
but should be avoided for thermodynamic reasons. 
If, however, anyone likes to try it in the hopes of 
realising the promised efficiency of more than 
100 per cent., we suggest that he should at the 
same time use the exhaust gases for brine cooling, 
so as to get ice also for nothing. It is a pity not 
to do a job thoroughly while one is about it. 


Yesterday and To-day. 


For centuries man has struggled to understand 
the universe, and the more he understands, the 
more he finds there is yet to learn. To all appear- 
ance the struggle is likely to continue until the 
prophecies of the physicists come true millions of 
years hence, when the sun no longer has the power 
to warm the earth and the ice age returns to hold 
the land in thrall for ever. Of what mankind may 
have discovered by that date and what powers the 
physicists and engineers may have by then to 
meet the conditions of existence, it is impossible to 
conceive. We are concerned with the twentieth 
century, and with the efforts that our own 
century is making to contribute its scrap to the 
sum total of man’s knowledge at that date. We 
have, supporting us, a storehouse of facts and 
theories collected and propounded by scientific 
workers of the past, and we endeavour to the best 
of our ability to approach the problems that con- 
front us much as they approached theirs. Never- 
theless, when we look at their achievements we 
are tempted to declare that ours is the harder task. 
It was easy, we exclaim, for Joule to prove the 
identity of heat with work ; for Newton to pro- 
pound his laws of motion ; even, to come to more 
modern times, for Callendar to work out the pro- 
perties of steam. For we think we see an important 
difference between our work and theirs. Joule, 
wishing to prove his point, was able with his 
mechanism to reduce the number of variables to 
one; to that one, in fact, the work, which he 
believed was identical with heat ; and so by vary- 
ing that variable to show that the heat produced 
varied in proportion. We, however, are confounded 
when we try to put similar principles into practice, 
by finding that in many a problem the variables 
are not amenable to such convenient treatment. 
We wish to discover the mass of an electron, and 
behold! it varies with the velocity ; and if we 
think by measuring the velocity thus to discover 
the mass, we are confuted by finding that we can- 
not measure the velocity without first determining 
the mass. How, we are tempted to wonder, Would 
Newton face such a poser? In many present-day 
investigations similar problems must be met, and 
in some cases the number of variables concerned 
seems so great as to defy analysis. Meteorology 
has made great strides in the last fifty years. Yet 
from the knowledge gathered laboriously by more- 
than a century of persistent observation, the 
meteorologist can only forecast the weather, with 
any pretence of accuracy, for a day and a night, 
or under particularly favourable circumstances 
for a period twice as long. The vagaries of cyclones 
defeat him if he is rash enough to stake his reputa- 
tion on a more enduring forecast. Cyclones follow 
no defined path; move with no defined velocity ; 
originate in no closely defined area. There is 
doubt as to whether all the variables that affect 
their movements have yet been discovered. In 
less general phenomena, there appears to be some 
connection between electric storms and sunspots, 
but the exact significance of the relation is mysteri- 
ous. Even the prediction of the occurrence of a 
fog, the mechanism of which is known, is fraught 
with difficulties. In every case the number of 
variables is so great as to make prediction hazard- 
ous, while it appears to be beyond the powers of 
science to control sufficient variables to make an 
examination of the remainder possible. 





perature. We dealt with this claim very fully in 








the article which gave rise to the correspondence, 





It is not only in physics and meteorology that the 
task before the scientists of the present-day seems 
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harderand more involved than that of their progeni- 
tors. Many problems that appear to be as difficult 
to solve confront the engineer. Within the last 
twenty years mechanically propelled vehicles have 
developed so much as almost to outreach the power 
of the engineer to construct and maintain the roads. 
In an endeavour to learn something of the beha- 
viour of roads, a Committee was set up two years 
ago to study and experiment. But, like the 
meteorologists, that Committee is hampered by 
the difficulty of separating out the effects of the 
numerous variables involved. It has done valu- 
able work in suggesting methods of testing road 
surfacing materials in the laboratory, but the 
meaning of those tests is sometimes obscure. To 
quote from the pages of a report recently issued 
by the Committee, and in reference to a tensile 
test, “‘ This test may possibly measure the capacity 
of the material for resisting the tearing action of 
mechanically propelled vehicles upon the surface, 
but the interpretation of the results requires further 
consideration.” Unlike the tensile tests of a steel 
rod, which may be used as a tie-bar, that of the 
bitumen for road surfacing has no direct relation 
with the stresses it will have to bear when in use. 
It is, in fact, hard to see how the influence of 
tensile strength alone on the bitumen’s perform- 
ance on the road is to be separated from its many 
other properties. In the traditional manner, the 
Committee has decided—how else could it decide ? 
—to collect data by actual observation of road 
surfaces. But it is difficult by this method of 
investigation to take into account and set in 
correct proportion the effect of such variables as 
rain, hail, snow, heat, and frost, to make no 
mention of either the effects of various types of 
traffic under such weather conditions or the variable 
nature of the foundations. It is, we think, unneces- 
sary to point out the many fields of endeavour in 
which the engineer has to meet such problems, 
wherein the variables are numerous and as to the 
majority outside his control. For such investiga- 
tions the scientific method of holding fixed for 
the nonce all the variables save one, and thus 
discovering the influence of the latter, seems 
inapplicable. 

At first sight it may seem that- many of the 
problems which now engage our attention are 
altogether insoluble, and that for others only an 
empirical solution will be found. It is, no doubt, 
true that many of the investigations upon which 
mankind is at present engaged will never be suit- 
able for mathematical analysis. But for many of 
the problems that we now class among the in- 
solubles a future generation may find a simple 
solution. Was it, for instance, easy for Joule to 
penetrate into the mire of hypotheses that sur- 
rounded the mysterious quality called heat and to 
recognise, thus obscured, the essential relations 
between temperature, total heat, and work—to 
realise, for instance, that although the amount of 
light given out by a hot. body varied with the 
temperature, this variable had nothing to do with 
his problem ? Was it really so simple for him to 
realise that of the many possible variables it was 
only necessary to make provision against radiation 
losses ? Had not Copernicus, before propounding 
the theorem that led Newton later to that of 
gravitation to dig until he found the truth through 
all the complication of Ptolemaic epicycles? And 
did not Newton himself have to rid his mind of the 
load of many an inconvenient variable before hé 
could propound the law of gravitation? So may 
we discover with our latter-day science that many 
of these variables that seem to us of such great 
importance have no real effect upon the main 
problem or by continua] observation we may, by 
approximation after approximation, detect at last 
the single or combined effect of every variable. 





Obituary. 


ARCHIBALD GILCHRIST. 


Ir is with deep regret that we have to announce the 
death, after a short illness, of Mr. Archibald Gilchrist, 
the chairman of Barclay, Curle and Co., Ltd., of 
Whiteinch, Glasgow, and the President of the Institu- 
tion of Engineers and Shipbuilders in Scotland. The 
loss to the Clyde shipbuilding industry is indeed a 
severe one, especially in view of the deaths during the 
last few weeks of Sir Frederick Lobnitz and Mr. 
Fred J. Stephen. 

Archibald Gilchrist came of a famous family of 
shipbuilders and engineers who for over three-quarters 
of a century have been connected with the Barclay- 
Curle undertaking. He was born in Glasgow, and 
following his educational years, was apprenticed 
with the firm of Muir and Caldwell. He also served 





some time in the Pembroke, Devonport, and Ports- 
mouth dockyards, and then gained drawing-office 
experience with the Clydebank firm of J. and G. 
Thompson, now John Brown and Co., Ltd., and with 
the Central Marine Engine Works of William Gray 
and Co., at West Hartlepool. After these years of 
shore training young Gilchrist spent some time at 
sea in the Indian service, and thirty years ago he 
joined Barclay, Curle and Co., as assistant general 
manager. He eventually succeeded his father, the 
late Mr. James Gilchrist, as engineering managing 
director. When in January, 1931, he was appointed 
the chairman of Barclay, Curle and Co., Ltd., he 
recalled that it was in 1854 that his grandfather, 
Mr. Archibald Gilchrist, first became a partner in the 
business, which was founded in 1818 by Robert 
Barclay at Stobcross. His grandfather became chair- 
man in 1857, and in 1900 was succeeded by his son, 
Mr. James Gilchrist, who died in 1917. 

Archibald Gilchrist was largely responsible for the 
construction of the machinery for the first ocean- 
going motor vessel built on the Clyde, the “ Jut- 
landia,” which went to sea in 1912, and since that 
time he took the greatest interest in the oil engine side 
of the firm’s business. During the war he was actively 
engaged in the production of all types of warships, 
commercial ships, aeroplanes, seaplanes, and field 
guns. For this work he was awarded the Order of 
the British Empire in the year of its inception. In 
more recent times Mr. Gilchrist took the greatest 
interest in the consolidation of the firm’s various 
establishments, aod one of his particular schemes 
was the construction of the new graving dock at 
Secotstoun. For many years Mr. Gilchrist was a 
director of Swan, Hunter and Wigham Richardson, 
Ltd. He was a member of the Executive Council of 
the British Oil Engine Manufacturers’ Association 
and also a member of the Institution of Naval Archi- 
tects and of the American Society of Naval Engineers. 
From 1928 to 1929 he was President of the Glasgow 
University Engineering Society. His loss will be 
keenly felt by the Management and Technical Com- 
mittees of the British Corporation Register of 
Shipping and Aircraft, of which committees he was 
a member and a representative for the Institution of 
Naval Architects. He was re-elected last year to be 
President of the Institution of Engineers and Ship- 
builders for a second term of office. 








Literature. 


Recent Advances in Atomic Physics. By GarTANOo 
CASTELFRANCHI. Approved Translation by W. 8. 
Stitzs, Ph.D., and J. W. T. Waussg, D.Sc. Vol. I., 
“Atoms, Molecules, and Electrons”; Vol. IL., 
“Quantum Theory.” London: J. and A. 
Churchill. Price 15s. each volume. 

THE expanding of the boundary lines of scientific 
knowledge into regions regarded only a few years ago 
as unfathomable or beyond a possibility of experi- 
mental demonstration, has been nowhere so great as 
in the realm of atomic physics. The period since 
1924 has been highly prolific in furnishing founda- 
tions on which to build our conceptions of the 
physical universe. To-day, the theory is generally 
accepted that the material universe is made up of 
atoms, though it is not manifest to the senses that 
matter is discontinuous. The atom is now known, not 
merely to have reality, but to possess a definite struc- 
ture and to consist of electrons with a minute central 
nucleus. Extensive studies have been carried out 
relating to the nature of atomic structural arrange- 
ments, and have met with considerable success, and 
the results have been applied to the experimental facts 
of chemistry. Natural laws are substantially statis- 
tical in character, hence the study of atomic struc- 
ture necessarily involves not only the newer pro- 
fundities of physics, but also a clear understanding of 
the implied mathematical development. 

Perhaps there is no achievement which more clearly 
brings into focus the power of modern physical 
methods than our ability to detect and define the 
effects produced by a solitary atomic projectile or a 
single electron. The most striking results in this 
direction are those obtained by C. T. R. Wilson at 
Cambridge, who has been able to render the track of 
the atom visible provided it is moving with suffi- 
ciently great veolcity. During the last few years 
considerable progress has taken place in the theoretical 
and experimental study of the structure of the atom, 
and the energy changes which accompany atomic 
transmutation. The results of these investigations 
have materially aided in explaining and correlating 
many of the fundamental facts of physical and 
chemical science. The main discoveries relating to 
atomic physics have inspired remarkable develop- 
ments, and have produced abundant speculations 
regarding the constitution of the atomic nucleus. 
We now know that Nature uses the same standard 
material in the construction of the atorns of all the 
elements and the standard material is the primordial 
atom of positive and negative electricity, protons, and 
electrons. The attempt to interpret the difficulties 
of modern atomic physics along the lines of wave 
mechanics, has been prosecuted with a considerable 
measure of success by the ingenious speculations and 





experimental researches of de Broglie, and further 
developed by Schrédinger, both of whom have taken 
an active part in the development of the ideas which 
distinguish modern from classical physics. More 
recently an extension of wave mechanics by Gamow, 
Gurney, and Condon has opened the way to a theory 
of the nucleus and of radio-active change. 

Following on the discovery of the electron by 
Thomson, the development of the quantum theory by 
Planck, Bohr’s scheme of spectra and the studies of 
Lord Rutherford relating to « particle deflections, 
it was considered a few years ago that the position of 
atomic physics which for a considerable time had 
been very largely in a state of flux, was gradually 
erystallising into a state of stability. However, more 
recently, in view of the wider applications of the 
conceptions of quanta, relativity and wave mechanics, 
it has been found necessary to modify our outlook 
relating to conceptions of matter, energy, space, and 
time, owing to the discovery of a number of experi- 
mental facts which cannot be reconciled with previous 
theories. The more important of these are the neces- 
sity for using fractional quantum numbers in order 
to explain band spectra, anomalies found in the 
analysis of the complex Zeeman Effect, and in the 
more recent studies relating to the reflection of 
electrons by atoms. In order to interpret and 
resolve some of these anomalies, Bohr brought forward 
his Correspondence Principle. Alternatively, an 
attempt has been made by Dirac along the lines of 
the new mechanics. It has been shown that Bohr’s 
theory is not only a physical interpretation of the 
Balmer-Ritz spectral formula in terms of Ruther- 
ford’s atom, but it has become of fundamental im- 
portance in the interpretation of radiation, catalysis, 
photo-chemistry, has outlined the architecture of 
complex atomic structures, and led the way towards 
the discovery of the new element Hafnium. 

Recent progress in atomic physics is well portrayed 
in the two volumes under review. In the present 
volumes, based on the third Italian edition, the 
method of treatment has been slightly changed, and 
new sections have been incorporated dealing more 
particularly with photo-electric cells, the new theory 
of radio-activity, the discovery of para-hydrogen, 
and television. During translation Drs. Stiles and 
Walsh have deemed it advisable to omit Chapters IV., 
VI., and XXI. of the third Italian edition, chapters 
which in the original text deal respectively with the 
Brownian Movement, Relativity and Mass, and 
Astrophysics. Incidentally, the chapters dealing 
with the Stark and Zeeman Effects, and Wave and 
Quantum Mechanics have been somewhat abridged 
during the translation. We have noticed but few 
errors, but we would mention that Jordan is given 
as Gordon on page 3 of Vol. I., but correctly quoted 
elsewhere. 

The first volume is devoted exclusively to atoms, 
molecules, and electrons. After a short introductory 
chapter, the author proceeds to discuss Fresnel’s 
wave theory of light, the Doppler Effect, and the 
general properties of radiation. After chapters 
dealing with electrons and isotopes, an excellent 
summary is given of the development of X-rays and 
X-ray tubes, and of the brilliant researches of 
Moseley—alas, killed at the early age of twenty-five 
in the Dardanelles campaign in the World War—who 
made a systematic study of the emission of Réntgen 
rays as related to the periodic arrangement of the 
elements. A later chapter is devoted to an account of 
Debye and Scherrer’s method of Crystal Analysis, 
and to the pioneer work of Laue and Bragg on crystal 
structure, which have led to an intensive study of the 
mechanics of the lattice, the energy involved in ‘its 
dissociation into ions and its formation from the 
elements. The final chapter gives prominence to 
Lord Rutherford’s experiments on the artificial 
atomic disintegration and the photographing of the 
explusion of protons by Blackett. Vol. I1., which is 
devoted to the Quantum Theory, commences with an 
account of the historical development of the theory, 
and after a well-prepared résumé of the Stark and 
Zeeman Effects and Pauli’s Exclusion Principle, 
proceeds to deal with photo-electric cells and their 
practical application in photometry, in the trans- 
mission of photographs at a distance, in television, and 
in sound kinematography. Subsequent chapters 
deal with the Compton Effect, a phenomenon com- 
pletely in accord with the corpuscular theory of 
optics or with the theory of light quanta as pro- 
posed by Einstein; wave mechanics and quantum 
mechanics ; and a final chapter devoted to a study of 
the new statistics and their applications, prominence 
being given to the researches of Fermi and Dirac, 
a comparison of the statistics of Boltzmann and 
Fermi, and a critical survey of the Bese-Einstein 
statistics and their relationship to those of Boltzmann 
and Fermi. 

The author has surveyed the field of atomic physics 
with extraordinary thoroughness, the concentration 
of the mathematical and physical data has been 
skilfully done, and it is obvious that progress in this 
realm can only be achieved by those who combine 
experimental skill with a comprehensive grasp of 
the powerful probing methods of mathematical 
physics. Whatever may be the ultimate fate of the 
newer conceptions of the structure of matter, there 
can be no doubt of their accuracy, and of their power 
in correlating a vast number of hitherto little-under- 
stood phenomena. The careful and measured state- 
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ments of the author provide us with ample scope for 
reflection, and all interested in atomic physics will 
find these stimulating volumes a valuable guide in 
this wide and prolific field of scientific discovery. 


Ripper’s Steam Engine Theory and Practice, Eighth 
edition. By W. J. Govupis, D.Sc. London: 
Longmans, Green and Co. 1932. 25s. 


Tuts is a very welcome revision and enlargement 
of Professor Ripper’s well-known text-book, the 
last edition of which appeared in 1914. It has been 
extended and largely rewritten by Professor Goudie, 
the book having grown to a substantial volume of 
841 pages, with over 500 figures. 

It is sometimes thought that the reciprocating 
steam engine had some time ago reached the limit 
of its development. The error of such an idea is 
evidenced by the large amount of new matter relating 
to this type of engine that Professor Goudie has 
found necessary to include in order to bring the 
volume up to date. Exigencies of space put a limit 
to the description of engine types, but the charac- 
teristic features of high-speed engines, Corliss, drop 
valve and uniflow engines are described, and the uses 
of back pressure and extraction engines are discussed, 
with calculations of their steam consumptions. The 
progress of the steam turbine obviously has provided 
cause for a great extension of the chapters on that 
prime mover. 

The book is intended primarily for students, so 
that thermo-dynamic principles and methods of 
calculation are discussed in considerable detail and 
with painstaking lucidity. The principal details of 
construction, the action of steam in the cylinder, 
compounding, governing, balancing, &c., are 
adequately dealt with. As was to be expected from 
Professor Goudie, the chapters on the steam turbine, 
its principles, chief types, thermo-dynamics and 
design calculations are very competently written. 

The properties of steam are discussed in the light 
of the most recent researches, extracts from Callen- 
dar’s 1929 tables are given, and in all examples 
involving steam properties, the modern values are 
used and the modern treatment of internal energy, 
external energy, and total heat is followed. The 
use of logarithmic seales for the analysis of indicator 
diagrams is explained and illustrated. 

The student will find this an excellent text-book, 
reliable and systematically arranged. A _ special 
feature is the inclusion of a large number of numerical 
examples, worked out in exhaustive detail. The 
reader who has followed them through—as none 
but the idle or incompetent need be unable to do— 
will have acquired a sound and comprehensive know- 
ledge of the modern steam engine and steam turbine 
in so far as it is possible to do so apart frorn practical 
experience. 

The value of the book is not limited, however, to 
students alone. The engineer of maturer years will 
find it useful for its descriptions of recent develop- 
ments, such as, for example, the Caprotti valve gear, 
the Bauer-Wach combination of reciprocating engine 
and turbine for marine propulsion, the regenerative 
condenser, and the high-pressure locomotives of 
Gresley (the L.N.E.R. “ No. 10,000”), Schmidt and 
Schwartzkopf, as well as for its survey of modern 
engine and turbine theory and practice. 

References to original sources of information are 
freely given, a very commendable practice. 

There is little in the book that calls for criticism. 
The statement on page 170 that the loss of heat from 
an uncovered pipe is inversely proportional to its 
thickness is erroneous ; doubling the thickness would 
not halve the loss. In the descriptive sections, it 
is a matter for regret that prominence is given to 
Continental designs while suitable examples from 
British practice are either ignored or barely men- 
tioned in footnotes. Thus, for the hydraulic method 
of operating engine valves, a foreign design is 
described, but the British Galloway-Pilling gear is 
omitted. Also the engines chosen to illustrate the 
back-pressure and extraction types are foreign, 
though British practice could provide equally suitable 
examples. 

Nevertheless, the book is an excellent one, and 
Professor Goudie is to be congratulated on the manner 
in which he has performed his task. 


Modern Materials Handling. By Srmgcon J. 
Kosuxixn. London: Chapman and Hall, Ltd. 
1932. Price 37s, 6d. net. 

Tue object of this work, as expressed by the author, 
is to deal with the main principles involved in the 
choice of handling equipment and to indicate, by 
means of typical examples, the many uses to which 
such equipment may be adapted. It is really the out- 
come of a series of lectures delivered by the author 
at Cornell University, and he has succeeded in con- 
densing a vast subject within the space of a compara- 
tively small volume. 

The first chapter deals with the theoretical aspect 
of the subject—the principles involved in classification 
and analysis—and is in itself an apt summary of 
the views and methods of American handling 
specialists. Dealing first with cranes of various 
types, the theme of overhead transportation, 


embracing aerial ropeways, cableways, and slack- 


subjects extracts from the works of recognised hand- 
ling experts have been introduced where applicable. 
All these quotations are clearly indicated, and, 
ipso facto, give the book a distinct value as a 
work of reference. 

The section on belt conveyors is very comprehen- 
sive, and a reader can gain a clear impression as to 
the design and construction best suited for any 
particular purpose. 

The title of the book is not altogether well sen, 
since it is all-embracing, whereas pneumatic handing, 
which is perhaps the most important of modern 
developments, has been omitted. 

Since the intention of the author was to refer 
only to the usual standard types of devices, he has 
made no mention of the steel belt conveyor, and its 
importance in the preparation of foodstuffs; nor 
of the Cutler-Hammer or Igranic conveyors, which 
are extensively used in newspaper production ; 
neither has he mentioned the latest methods of con- 
veying powdered substances. All these are generally 
regarded as standard types in this country. 

The numerous illustrations show tyvical examples 
of American practice, including standard types 
of elevators and conveyors, and examples of over- 
head and floor equipment, mostly of plant in actual 
operation. 

In a number of instances these illustrations have 
heen grouped together, and reduced down to full- 
page plate, being lettered for easy reference. It 
is rather a pity that, in some instances, the illustra- 
tions are so small, probably, however, considerations 
of space necessitated this. 

The index is comprehensive and gives evidence of 
having been carefully prepared. The reading matter 
is presented in an attractive form, and—except, 
perhaps, in the case of the Crane section—no unneces- 
sary matter has been included. 

The volume should prove a useful handbook for 
those who seek to obtain general information on the 
subject of materials handling. It will probably 
appeal most to works managers and factory engineers 
who wish to obtain an all-round knowledge of 
mechanical handling devices. 

In subsequent editions we look forward to seeing 
its value greatly enhanced by the inclusion of refer- 
ences to English and Continental experience. 


Steam Power Plant Engineering. By L. A. Harpine, 
B.8S., M.E. New York: John Wiley and Sons, 
Inc.. London: Chapman and Hall. Price 62s. 6d. 
THERE are books on steam plant which are written 
for the instruction of students and in which, there- 
fore, calculations and principles of design are care- 
fully related as far as possible to the underlying 
scientific principles; others, more advanced or 
more specialised, are written to expound the author's 
own theories or practice ; others, again, are compila- 
tions of information, of formule largely empirical, 
and of tables of data and dimensions from current 
practice, so that they have more of the nature of 
a book of reference than of a treatise. This book 
is of the last-named type, and the practice reflected 
in it is almost exclusively American. To the reader 
of the “‘ Transactions ’’ of the American Society of 
Mechanical Engineers much of the contents of this 
book will be familiar. Extracts from the publications 
of manufacturing firms or trade associations form a 
large proportion of the remainder. Indeed, it is 
seldom that in a volume which claims to be a text- 
book the personal views of the author are placed 
so completely in the background. 

It is e large volume of nearly 800 pages, with 
numerous illustrations and copious tables representing 
manufacturers’ lists of their standard designs and 
tables of particulars and data relating to the equip- 
ment and performance of American power stations. 
The author's aim is to discuss in outline the entire 
plant concerned in the combustion of fuel for the 
generation of steam and in the production of power 
by a steam cycle. Boilers, of the water-tube type in 
particular, with mechanical stokers and auxiliaries, 
such as mechanical draught fans and chimneys, are 
fully described, but the chapters on steam engines 
and turbines are ill-balanced. Piston drop valves 
are not mentioned at all, and the modern double- 
seated drop valve is just mentioned without having 
any particular attention given to it. Trip valve gears 
are represented by only one example of a Corliss 
gear. The steam turbine chapter, after a few historical 
references, switches into general remarks as to the 
suitability of the turbine for power stations, and then 
into a long description of turbine arrangements, 
and particulars of turbo-alternator practice, and only 
afterwards does the author explain what a turbine 
is, and what are the principles of its design. 

Piping and valves, the heat balance in power 
stations, and the economic factors in power station 
design, are dealt with at some length. The chapter 
on piping in particular, dealing as it does with flexi- 
bility of pipe bends, expansion stresses and anchoring 
of pipe lines, summarises much of the copious 
American literature on those subjects on which 
very little has appeared in English technical books. 
To the British reader the rating of boilers and boiler 
auxiliaries in horse-power is unfamiliar and a little 
irritating. The author himself states that “‘ custom 
and usage are the only factors in favour” of the 





is discussed. Apropos of various 


line excavators, 








the finding of the A.S.M.E. Committee on Definitions 
and Values of Power Test Codes in favour of heat 
output or evaporation in pounds of steam per hour 


as the measure of boiler output. Nevertheless, he 
uses the boiler horse-power unit throughout most of 
the book, and it is the unit quoted in the manufac- 
turers’ tables of pumps and other auxiliaries. 

The book is more empirical than scientific and 
not, therefore, a very good one for students’ use. 
For those, however, who wish to have a comprehen- 
sive view of American steam power station practice, 
reflecting the very voluminous papers presented to 
the American Society of Mechanical Engineers, 
and to other American periodic literature, as well 
as the standardised practice of American makers of 
stokers, fans, condensers, and auxiliaries, the whole 
being brought right up to date and furnished with 
full references to the original sources of information, 
it will be of service. 


Flotation Plant Practice. By Puiu. RatuHBone. 
1932. London: Mining Publications, Ltd. Price 
10s. 6d, 


Tus small book has been written with a very definite 
object, as stated by the author in his preface, it having 
been “ designed to give the general engineer and 
student a broad conception of the subject with no 
more detailed information or theory than was 
necessary for the purpose.” It may be said at 
once that this object has been quite well attained. 
The book consists essentially of seven chapters, each 
devoted to one particular aspect of the subject. The 
second and third chapters, devoted to crushing and 
grinding respectively, are, perhaps, the most 
important, and those to which the author appears 
to have given particular attention. In this he 
is undoubtedly right, because flotation, or, indeed, 
any process of concentration, can only be successful 
when the crude mineral is ground fine enough to 
liberate the mineral constituent which it is desired 
to concentrate. In this particular case, however, 
the author points out that grinding to an even finer 
stage than this is requisite for successful flotation, 
this being essentially a surface action. It is to be 
regretted that the book nowhere indicates that 
this process is an essentially British invention, 
although it has been energetically taken up and 
largely developed in America. The author devotes 
ac r to flotation machines, but, apparently, 
describes only those used in the United States, and 
does not even refer to such machines, though largely 
used on the Continent of Europe, as the Kleinbentink, 
the Ekof or the Gréndal. 

All through the book the author, apparently, 
confines his attention to the flotation of metalliferous 
minerals; it is true that he states that “ graphite 
sulphur, and even coal’’ can be concentrated by 
flotation, but gives no indication that he is aware 
of the large extension of this method of coal cleaning. 
Finally, it may be pointed out that he throughout 
uses the term flotation as being synonymous with 
froth flotation, although the student, at any rate, 
should bear in mind that other methods of flotation 
do exist, their importance is entirely over- 
shadowed by that of froth flotation, to which this 
book is dedicated. 
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COL. BATTYE MEMORIAL FUND. 


A MEMORIAL fund has been opened in Lahore, Punjab, 
for procuring a bronze tablet to the memory of the late 
Col. B. C. Battye, D.8.0., R.E., Chief Engineer of Punjab 
Hydro-electric Undertaking. The tablet is to be erected 
in the power-house at Shanan, which is now approaching 
completion. It has been suggested by members of the 
Memorial Fund Committee in Lahore that friends and 
admirers in Great Britain would welcome an opportunity 
of contributing to the fund, and a local sub-committee 
to receive donations has been formed. Contributions may 
be sent to Mr. 8. B. Donkin, c/o Messrs. Kennedy 
and Donkin, Broadway-court, Broadway, Westminster, 
8.W.1; or to Mr. E. Parry, c/o Messrs. Preece, Cardew and 
Rider, 8, Queen Anne’s-gate, Westminster, 8.W.1, and 
marked “‘ Col. Battye Memorial Fund.” It is estimated that 
a total sum of £200 has to be raised and individual 
contributions are limited to £1. 








An investigation carried out by the Illinois University 
of Engineering on the economies of mine ventilation shows 
that the greatest opportunities for effecting economies 
are to be found in those parts of the mine where the air is 





retention of the term boiler horse-power, and quotes 


forced to move with the greatest speed. 
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1,500,000 kVA Alternator and 
Switchgear Testing Plant. 


THE safety of every electrical power system depends 
upon the proper functioning of its circuit breakers, 


for should one of these fail the consequences might | 


well be disastrous. With the very large powers now 
handled by central stations and sub-stations, the 
reliability of cireuit breakers is more than ever 
important, as they may be called upon at any moment 
to isolate one or more of the main generators or some 
part of the transmission system automatically, 
safely, and in the fraction of a second. The crucial 
test of a circuit breaker is its behaviour in the event 
of a sudden short circuit when the whole power of 
a central station may be pouring into the fault an 
enormous current which has to be instantly inter- 
rupted. How a breaker would comport itself under 
such conditions is a matter which, until recently, 
engineers have had to take on trust, at least until a 
bad short circuit actually occurred. The. manu- 
facturers of such apparatus could only justify their 
designs by the results of tests carried out on the 
smaller sizes and with limited powers, and, though 
actual happenings taught them many valuable lessons, 
no new design could be considered really reliable 
until it passed safely through the ordeals which only 
service could provide. 

Such a state of affairs could not be regarded as 
satisfactory. It was not reasonable that one of the 
most vital elements of a power system should escape 





Fic. 5-ALTERNATOR STATOR IN COURSE 


from the salutary rule that every important piece of | 
apparatus should be tested under the most extreme | 


conditions of service before being called upon to 
fulfil its duty. Moreover, the principle that advances 
in practice should depend so much on the risks that 
users were willing to take was not a sound one, for 
progress was retarded, and what information could 
be gained from failures was necessarily incomplete. 
To assist designers with accurate data, the British 
Electrical and Allied Industries Research Association 
carried out much valuable work on circuit breakers 
at Carville. This work, however, was limited by the 
equipment, for the 6000-kW alternator at the dis- 
posal of the Association could not furnish the power 
for a full capacity test, even of a normal high-voltage 
sub-station breaker. More powerful testing equip- 
ments were available abroad, and it was evident that 
if British manufacturers were to retain its lead in 
switchgear design and to continue to enjoy the con- 
fidence of users, a really adequate testing plant was 
urgently needed. 

The construction of such a plant was bound to be 
a costly 
suggested by which the firms interested in switch- 
gear manufacture should carry it out on a co-operative 
basis. Nothing, however, came of these schemes. 
Some three or four years ago, therefore, A. Reyrolle 
and Co., Ltd., of Hebburn-on-Tyne, determined to 
wait no longer. They decided, on the initiative of 
Mr. H. W. Clothier, the managing director of the 
company, to put down a complete switchgear testing 
plant for their own use, capable of testing the very 
largest circuit breakers likely to be called for. To 
enable this to be done it was necessary to provide 
generating machinery capable of producing no less 
than 1,500,000 kVA on short circuit, this being 
generally accepted as the highest capacity for which 
electricity supply undertakings will lay out their 





undertaking, and seyeral schemes were | 





plant in Great Britain. The nature of this machinery 
needed careful consideration. A modern switchgear 
testing plant in the United States, with a short- 
circuit capacity much less than that proposed by 
Messrs. Reyrolle, obtains its power from two gene- 
rators of the slow-speed type; operated in parallel. 
The employment of two generators of relatively 
small capacity was also considered by Mr. Clothier, 
but in view of the extra complications which such a 
practice would involve, he decided to produce the 
whole 1,500,000 kVA by means of a single turbo- 


alternator if a machine of this capacity could be | 


obtained. C. A. Parsons and Co., Ltd., of Newcastle- 
on-Tyne, thereupon undertook to build one which 
should not only fulfil the electrical requirements, but 


would further possess an amount of kinetic energy | 


equal to that of several smaller units running in 
parallel and developing the same aggregate kVA. 
This last feature was of particular importance, for 
it enabled the testing alternator to reproduce the 
same short-circuit conditions as would obtain in an 
actual central station with several machines on the 
bars. Another characteristic secured in the design 
was that of a specially low reactance. The rotor, 
constructed of a solid forging, was fitted with heavy 
damping bars, which gave the machine the short- 
circuit decrement of a modern commercial alternator. 
The internal losses were also minimised, thereby 
rendering the maximum energy available for dissi- 
pation in the apparatus under test. 

A photograph of the 1,500,000-kKVA unit, as it 
appears in the test house, is reproduced in Fig. 1, 


copper, so that the active material is increased, and 
| at the same time an unusually strong and compact 
| construction is obtained. 

Particular attention has been paid to lubrication 
| because the plant is only required to work inter- 
mittently, and frequently has to be started up when 
everything is cold. Provision is therefore made for 
heating the oil, when necessary, before starting, as 
well as for cooling it when running. Immediately 
before starting, oil is forced under all the journals at 
a pressure of 1000 lb. per square inch, by means of 
a hand pump. This raises the shaft out of metallic 
contact with its bearings and permits the heavy 
rotor, supported on an oil film, to start practically 
without friction. The driving motor can thus get it 
into motion easily without the gearing which would 
otherwise be necessary to start so large a rotating 
mass. The ordinary oil circulation when the machine 
is running is maintained by an electrically driven 
pump, but since the machine, once up to speed, takes 
about half an hour to come to rest, a stand-by 
petrol-driven pump is provided to keep up the oil 
supply in the case of failure of the electric power. 
Any stoppage of the oil circulation is immediately 
notified by a contact-making pressure gauge, and 
each main bearing is further fitted with a thermostat 
which gives both visual and audible warning in the 
control room of any undue rise of temperature. 

The switchgear testing plant, of which the 1,500,000 

| kVA alternator above described constitutes so impor- 
tant a feature, is laid out and equipped in a manner 
which leaves nothing to be desired, either from the 








Fic. 6—ERECTING 


OF ERECTION 


page 668. The machine runs at 2400 revolutions per 
minute, being driven by a 5500-volt motor taking its 
power directly from the mains. To prevent the dis- 
turbance of the supply system which would otherwise 
arise every time the alternator was used for a short- 
circuit test, the current to the motor is automatically 
disconnected an instant before the short circuit is 
applied, power being again restored the moment that 
the short circuit is cleared. The exciter for the 
alternator is mounted on the end of the shaft. The 
weight of the complete unit is about 120 tons, and it 
is bolted down with exceptional firmness to a con- 
crete foundation weighing another 250 tons. 

The stator casing and the bed-plate are of welded 
steel construction, giving greater strength than cast 
iron to resist the large and sudden forces to which the 
machine is subjected. The alternator is arranged to 
give its output at either of four different voltages, 
namely, 22,000, 12,700, 11,000, and 6350 volts. 
These are obtained by coupling the stator windings 
in series-star, series-delta, parallel-star, and parallel- 
delta respectively. The connections are readily 
changed by means of links provided for this purpose 
in the terminal box. 

The solidity of the stator construction will be 
evident from Fig. 5, which shows the machine partly 
erected. The windings, both of stator and rotor, are 
insulated throughout with mica. Ventilation is 
provided by a motor-driven fan external to the 
machine, the air being drawn from outside the build- 
ing. It is cleaned by passing through a viscous air 
filter, and, after cooling the alternator, is discharged 
inside the house. Since the duration of the short 
circuits is so brief, less cooling of the’ machine is 
necessary than in the case of an ordinary alternator. 
Hence the volume of the internal air ducts need not 
be made so great. The space thus saved affords 
room for a greater quantity of laminations and 














13,700-kVA SINGLE-PHASE TRANSFORMER 


scientific or practical point of view. By its con- 
struction Messrs. Reyrolle have not only provided 
themselves with unrivalled facilities for the testing 
of all kinds and sizes of circuit breakers, but have, in 
fact, at the same time a laboratory for full-scale 
switchgear research. The plant occupies a site adjoin- 
ing the company’s New Town Works, with convenient 
railway connections for transporting the large 
apparatus to be tested. The site is, of course, com- 
pletely fenced in and impossible of access to any but 
authorised persons. It contains, besides the test 
house proper, @ separate control house from which all 
operations are carried out during a test and where all 
results are automatically recorded. It will be realised 
that when enormous circuit breakers are being tested 
sometimes to destruction, the danger in the vicinity 
may be very great ; hence the test house and control 
house are separated by a lawn 50 yards in width. 
The control house, moreover, presents to the test house 
a blank concrete wall, unbroken save for half-a-dozen 
narrow observation slots, which will be referred to 
later. 

The test house is divided into a number of separate 
rooms, the largest of which contains the banks of 
reactors and resistances for adjusting the short- 
circuit kVA and the power factor for any particular 
test. The interior of this room is seen in Fig. 2, part 
of the end of the 1,500,000-kVA alternator being 
visible in the picture. Fig. 3 shows another room 
containing the electrically operated short-circuiting 
switch. The main current carrying connections in the 
test house have a cross section of 3 square inches and 
will safely pass 300,000 ampéres for one second. For 
heavy current testing a Parsons low-voltage trans- 
former capable of giving 600,000 ampéres on short 
circuit has been installed. Round the walls of the 
low-voltage transformer room are bottles of carbonic 
acid under pressure, by means of which the whole of 























Dec. 30, 1932 





THE ENGINEER 





673 








the test bay can be filled with gas within thirty 
seconds. This precaution is obviously necessary, 
since, when oil switches are tested to destruction, there 
is always the possibility of a large outbreak of fire. 
The gas can be released either by electrical means 
from the distant control room or locally by either 
remote control or direct hand operation. The alter- 
nator and the terminal pit can also be flooded with 
carbonic acid gas. Small oil fires are extinguished by 
portable equipment fed from the main gas supply by 
a convenient system of piping. To test the efficiency 
of the main fire-fighting equipment 120 gallons of 
heated and blazing switch oil were upset on the floor 
of the test bay. The door was then shut and the bay 


flooded with gas by an operator in the control room. 
order to close the door 


Within fifteen seconds of the 





Fic. 7—Test Bay 
the fire was completely extinguished and subsequent 
examination showed that the damage was negligible 

When everything is ready for a test and the alter- 
nator is up to speed the whole of the staff leave the 
test house and report to the engineer-in-charge at 
the control room. The doors are then locked and 
traffic signals forbid any approach. Indeed, unless 
the test house doors are locked the 1,500,000-kVA 
alternator cannot be excited. The circuit breaker to 
be tested is erected in a bay at the end of the test 
house facing the control room. The sliding iron door 
of the bay is open and the breaker stands in the 
full glare of a number of projectors so that every detail 
is visible from the control house. The observers stand 
in a gallery in the latter and peer through the narrow 
slots—Fig. 7—above mentioned, safe from the 
consequences of any explosion that might occur. 

The test commences by the closing of the protective 
interlocking circuit. The alternator is next excited 
and regulated to the required voltage. The engineer- 
in-charge then closes the master control switch, 
which by its movement in motion a timing 
pendulum. The passage of this pendulum over 
successive contacts controls the sequence and dura- 
tion of the whole of the subsequent train of events in 
accordance with the requirements of the particular 
test being carried out, nothing being left to human 
agency or judgment. 

A photograph of the instrument room in the control 
house is reproduced in Fig. 4. In the foreground are 
the oscillographs, supplied by the Cambridge Instru- 
ment Company. There are three cameras, one for 

‘each phase, so that everything which happens in a 
switch from before the short circuit until after the 
current has been completely interrupted is perma- 
nently recorded. These oscillograph records are 
of wonderful interest, besides being of the highest 
practical importance. A further record of every single 
test which is carried out is obtained by a cinemato- 
graph apparatus, the flood-lighting of the breaker 
under test rendering this possible. Thus a film is 
obtained from which every stage in the destruction 
of the switch, should it be destroyed, can be examined 
at leisure. The control house is provided with its own 
photographic room, where the films and oscillograms 
can be developed immediately after beingtaken. An 
adjacent cinematograph room enables the cine- 
matograph records to be projected on a screen for the 
instruction or interest of those concerned. 

Fig. 7 is a view of the test house as it appears to 
an observer looking through one of the slots in the 
wall of the control house. The photograph, of course, 
makes the distant test house look far smaller than it 
appears to the naked eye. On the left of the test 
house is seen the transformer house, where a bank of 
Parsons transformers is installed to enable three- 
phase circuit breakers to be tested at pressures up to 
67,000 volts. A nearer view of the transformer house, 
showing one unit being placed in position, is given in 
Fig. 6. These transformers also allow the testing of 
single-pole units of three-phase circuit breakers rated 

up to 1,500,000 kVA at 132,000 volts. 


sets 





Since the 1,500,000-kVA alternator was put into 
regular service in March last over 2000 short circuit 
tests of circuit breakers have been carried out by its 
means, many of them at or very close to the maximum 
rating of the machine. A recent examination of the 
plant showed all parts to be in excellent condition, 
no sign of movement or deterioration of the stator 
windings being discoverable. The operation of the 
machine is so simple that, the testing staff treat it 
merely as a piece of apparatus controlled by push 
buttons, and can concentrate their attention on the 
test itself. So handy is it and so well organised the 
routine that as many as sixty short circuit tests have 
been carried out in a single day. There is, moreover, 
no other switchgear testing plant in the world 
equipped with a turbo-alternator for the production 
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of the power required, such other plants as there are 
depending on slow-speed alternators. Hence in this 
respect also Messrs. Reyrolle’s plant is unique. 








An Oil-Electric Ferry-boat with 
Horizontal Engines. 


In the accompanying drawing we illustrate an oil-electric 
ferry-boat, which is being constructed at the yard of the 
South China Motor Shipbuilding and Repairing Works 
for the Star Ferry Company's Hong Kong-—Kowloon 
service. It will be propelled by a 500 B.H.P. Crossley- 
Premier vis-a-vis type horizontal oil engine, driving a 
300-kW B.T.H. generator, which will deliver current to 











Nicrosilal Heat-Resisting Castings. 


THe engraving illustrating this short note shows a 
complete set of Nicrosilal ingot mould castings produced 
by the Sheepbridge Stokes Centrifugal Castings Company, 
Ltd., for use in the manufacture of aluminium ingots. 
The total weight of the complete mould casting was 
144 cwt., and the weight of a single half mould 6 cwt. 
This is claimed to be the biggest Nicrosilal casting yet 
produced. The ingot mould halves were cast vertically 
in dry sand moulds, the metal being introduced by a long 
down runner and the casting fed from a large riser or 
sinking head. By this method a sound casting of excellent 
finish was obtained. Nicrosilal, it will be remembered, is 
the heat-resisting austenitic cast iron developed and 
patented by the British Cast Iron Research Association 
(British patent No. 378,508). It contains about 18 per 
cent. nickel, 6 per cent. silicon, 2 per cent. chromium, 
1-8 per cent. total carbon, and | per cent, manganese, 
and is exceptionally resistant to growth and scaling and 
remarkably ductile. In consequence, it is not liable to 
cracking on sudden heeting and cooling. Nicrosilel is 

















NICROSILAL INGOT MOULD 


giving a fine surface finish, and can be 
burnished and surface hardened by cold work. It 
non-magnetic, has an electrical resistivity of about 
160 microhms per cubic centimetre, and has good corrosion- 
resisting properties under many conditions of weak acid 
mixtures. Nicrosilal is manufactured under licence 
from the British Cast Iron Research Association by the 
Sheepbridge Stokes Centrifugal Castings Company, 
Ltd., in its general alloy cast iron foundries. 


easily machinable, 
is 








An Omnibus Testing Machine. 


Tse machine which we illustrate by the half-tone and 
line drawings on the next page has been designed and 
manufactured by Heenan and Froude, of Worcester, 
for testing the general performance of large motor omni- 
buses, with either four or six wheels, and is capable of 
taking vehicles up to a maximum weight of 12 tons. 
The machine is designed for mounting in excavated 
foundations, and is fitted with duplicate power drums 
lyng parallel with each other and having means for varying 
their centres to suit the twin driving wheels of the vehicle, 
which, when in the testing position, are anchored directly 
over and are supported by the drums. The drum shafts 
are carried in swinging cradles, which are pivoted at 
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two 370 B.H.P. propelling motors. The general arrange- 
ment of the ferry and her machinery will be clearly seen 
from the upper and lower drawing respectively. The 
engine, although it has a designed output of 500 B.H.P. 
at 270 r.p.m., has been constructed to deal with an output 
of 575 B.H.P. at 300 r.p.m. Two motors are provided 
but only one of them will be required at any one time, 
depending on the direction in which the ferry is proceed- 
ing. All controls will be worked from the bridge on a 
special system developed by the British Thomson-Houston 
Company, Ltd., of Rugby. The new ferry, while retaining 
the main features of the steamers now in service, possesses 
many advantages, and, if successful, as no doubt it will be, 
it seems likely that oil-electric propulsion will be employed 
for replace ships. 
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joints corresponding with the point of contact between 
tires and drum, and are prevented from rotating about 
the joints by an arm engaging with one of the axle casings. 
The shafts of the drums are connected to Froude hydraulic 
brakes, the casings of which are constructed in one piece 
with the swinging cradles. 

After anchoring the vehicle in position the engine 
is started up, driving the rear wheels and thereby rotating 
the drums at a speed which can be regulated by adjusting 
a hand wheel controlling the resistance of the Froude 
brakes. Under the influence of the tractive effort exerted 
by the wheels of the vehicle, the swinging cradle pulls, 
through its pivotal joint, upon a weighing machine 
which indicates directly, without calculation, the B.H.P. 
developed at the axles of the vehicle. 


The internal con- 
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struction of the hydraulic brakes is very similar to that 
used on standard Froude dynamometers. A pair of 
plates, the position of which is controlled by an external 
hend wheel, is interposed between the rotors and each 
brake casing. When the plates are fully withdrawn 
rotation of the shafts is strongly resisted by the hydraulic 
interaction between the rotors and casings, and the power 
required to drive the rotors at a given speed is a maximum, 
When moved progressively radially towards the shaft 
these plates cut off communication between the rotors 
and the casings, and gradually reduce the power con- 
sumption to a minimum. In this way the power con- 
sumed by the hydraulic brakes can be varied within very 
wide limits, and the speed of the drums on which the wheels 
of the vehicle are supported can be regulated so as to 
reproduce conditions of running at high speed on level 
roads, and also of climbing test hills at lower s is. 

The face of the horse-power dial gives direct readings 
of B.H.P. at various speeds between 10 and 60 m.p.h. 
Every alternative ring of figures consists of black gradua- 
tions on a groundwork of white having a distinguishing 





in an approximately vertical, but not a horizontal, direc- 
tion, These radius links are carried upon pivots H, which 
are attached to the underframe by blocks J. The weight 
of the roller assembly and links is balanced by a spring K. 

When the brakes of the vehicles are free and the wheel 
is resting upon the fluted rollers, the centres L of the 
erank pivots D, M, the fluted roller N, and the compensat- 
ing link F, lie on the vertical centré line. In this position 
the weight of the vehicle has no turning moment about 
point L. 

Keyed to the roller A is a gear wheel P, which meshes 
with a pinion Q, the axis of which coincides with that 
of the pivot D of the outer crank web. The spindle R 
of the pinion Q is shown extended to engage with a hand 
lever S, by which power can be applied to the fluted roller ; 
but actually this hand lever is replaced in this model by 
an electric motor drive. Power is transmitted simul- 
taneously by chain gearing T through the countershaft U 
to the second brake tester unit underlying the other wheel 
of the same axle of the vehicle. 


When the brakes are under test they are applied by 
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BRAKE TESTER OF 


colour line to improve legibility. When testing at any 
one of the speeds mar on the dial, the B.H.P. is 
indicated directly without calculation. For intermediate 
speeds the B.H.P. can be calculated by a simple formula. 

Tuning up operations on the carburetter are greatly 
facilitated by the use of a flowmeter, which is mounted 
upon a column at the side of the omnibus tester, and 
receives @ supply of fuel from a small overhead tank. 
The flowmeter feeds the carburetter through a flexible 
tube, the petrol piping of the vehicle being temporarily 
disengaged. The flowmeter gives instantaneous readings 
of the rate of petrol supply in miles per gallon corresponding 
with the speed at which the test is ‘being carried out. 
In tuning up the carburetter while running, the effect 
of every adjustment is indicated instantaneously upon 
the B.H.P. dial and the scale of the flowmeter. The 
setting corresponding with maximum efficiency is thus 
arrived at in a minimum of time, 

A positively driven speedometer is mounted at the 
side of the horse-power dial, where it can be conveniently 














OMNIBUS TESTING MACHINE 


means of a pedal depressor having an indicator to show 
the pressure exerted upon the brake pedal. The roller A 
is then caused to rotate, which, in turn, revolves the wheel 
of the vehicle. In transmitting the power necessary to 
overcome brake resistance, the gearing P and Q imparts 
to the crank Z a reactionary twisting moment, which 
tends to swing the pivot L away from the vertical until 
@ point, such as W, is reached, at which the turning 
moment upon the crank is balanced by the fluted roller 
A acting at a horizontal distance from the vertical, At 
this point L has moved to W, and N to X, causing the 
crank centres to line on the lie WX, which, with the 
vertical centre line, makes an angle. In this position the 
weight supported by the roller A has a turning moment 
about W, which balances the torque reaction upon the 
crank Z, and the crank centres remain along W X, even 
while the roller continues to be rotated. 

The angle L X W shows the relation between the retard- 
ing force exerted by the brake and that portion of the 
weight of the vehicle which is supported by the roller. 




















OmniBus 
read. It indicates, in miles per hour, the peripheral 
velocity of the drums, which is, of course, equivalent 


to the speed of the vehicle under corresponding road 
conditions. In conducting a test the accelerator pedal 
is held open, the hand wheel of the brakes is adjusted 
to give the desired road speed, and the tester automatically 
and instantaneously indicates both the B.H.P. and fuel 
consumption. 


The brake testers—see line drawing—consist of six 
fluted rollers, each arranged to underlie and support one | 
wheel of the vehicle. Four such rollers are mounted 
on the underframe, which carries the main drums. A 


further set of two brake-testing rollers and gear is carried 
upon o trolley which underlies and supports the weight 
of the front wheels of the vehicle. The rollers A are carried 
by ball bearings upon a shaft B, at each end of which 
crank webs C, Z are formed. The pivots D of the cranks 
C are carried on ball bearings in the upper end of com- 
pensating links E, which are pivoted upon the under- 
frame. The axis of the rollers is extended to engage with 
radius links G, permitting the rollers freedom of motion 


TESTING MACHINE 


This angle is measured by a pointer Y attached to the 
crank Z, and moving over the rim of a dial a mounted 
upon pivot D and prevented from rotating by the link b. 
The pointer carries with it a tell-tale pointer d, which 
remains in the position of maximum brake efficiency at 
the conclusion of each test. The rim of the dial a gives 
direct readings of the brake efficiency (per cent.). 

It is obvious that the retarding force exerted by the 
brakes of the vehicle ought to be proportionate to the 
weight of the vehicle. Methods of estimating brake 
efficiency by measuring the retarding force alone do not 
give any adequate indication of brake efficiency without 
taking into account the weight that is supported by each 
road wheel. In many cases no convenient means exist 
for measuring the weight and the manner in which it is 
distributed. In the H.F. omnibus tester the weight of 
the vehicle is balanced against the forces arising from the 
retarding effect of the brakes, and these are resolved into 
a single reading of brake efficiency which requires no 
knowledge of the weight of the vehicle, or its distribution 
over the four or six wheels. 


The Anderson Rotary Steam 
Engine. 


THe accompanying illustrations show a new rotary 
steam engine produced by John H. Wilson and Co. (1929), 
Ltd., of Birkenhead. The engine, which is made in a range 
of sizes from 1} to 150 B.H.P., is compact in design and 
light in weight, and may be mounted either vertically 
or horizontally. One of the engravings shows it driving 
an electric generator, The cylinders are mounted radially 
about a common axis, may be four or eight in number, 
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ROTARY STEAM ENGINE 


and are free to rotate about the axis. They are encircled 
by a steel reaction ring able to rotate about its axis and 
mounted excentrically in relation to the cylinders. This 
ring takes the thrust of the pistons and rotates in the 
same direction as, and at approximately the same speed 
as, the cylinders. From the line engraving it will be seen 
that the cylinder casting rotates on roller and ball bearings, 
and is flanged at one side to take the flange of the driving 
shaft. The cast iron pistons carry at their outer ends 
shoes which bear against the reaction ring. These shoes 

















ROTARY ENGINE AND DYNAMO 


are so shaped as to prevent turning of the pistons within 
the cylinders. Perhaps the most interesting int of 
the design is that the reaction ring is so moun upon @ 
plate as to be able to rotate, as will be seen from the 
drawing. Steam is admitted and exhausted from the 
cylinders through a stationary cast iron trunnion arranged 
concentrically with the cylinder casting. It is centred 
in the casing at one end and supported by a ball bearing 
at the other. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Year Ends. 


Tuere will be few industrialists in the Midlands 
and Staffordshire who will mourn the passing of the year 
1932. Fortunately, however, recent developments in 
trade lead to hopes of better times ahead, so that there is 
a welcome for the year 1933. Taken as a whole, the past 
twelve months have been fairly disastrous for those in 
industrial trade circles, for they have witnessed a decline 
in demand for iron and steel, and for engineering products 
and manufactured goods, a fall in outputs and profits 
and no compensating reduction—indeed, the reverse 
in overheads and production costs generally. For manu- 
facturers of all classes it has been a most trying time, and 
one which it is hoped will not re-occur. For the past 
month or so there has been some improvement in demand 
in certain quarters, and prospects of future trade have 
become brighter. During December and at the latter 
end of November a number of local industries received 
better orders, and plant has been working with greater 
regularity than during many months of the year. Never- 
theless, there has only been engaged a skeleton of 
the staff formerly employed about the works and 
offices, but as work increases the numbers are slowly 
added to. Now, at the close of the year, there is no 
great carry-over of orders, but there are held to be 





prospects of substantially improved business when the 
New Year sets in and manufacturers are looking hopefully 
to more numerous and larger orders and contracts than 
fell to their lot during the past twelve months. Producers 
of iron and steel in this area, while they booked little or 
no business for this week, have received inquiries as to 
supplies for the first few weeks in 1933, and in some cases 
quite substantial orders have been placed on which 
deliveries are to commence on January Ist. There is 
a tendency towards buying further forward than has been 
the case for many months past, and, given freedom from 
upheaval and further trade restriction, it is trusted 
definite progress towards recovery will be experienced 
during the first quarter of the New Year. The improve- 
ment which showed itself in trade a few weeks ago is 
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expected to reassert itself, and industrialists, heartily 
glad to see the back of the year 1932, weleome the New 
Year with renewed hope and some confidence. The 
past twelve months, or the greater portion of them at 
any rate, have been so distinctly bad from a trading point 
of view that producers and manufacturers in the Midlands 
and Staffordshire are thankful indeed that they have been 
able to keep in production, It has only been by drastic 
economies, reorganisation, and dozens of other moves 
that many have been able to weather the gales of the year. 
They are embarking upon a fresh voyage on the seas of 
1933 with characteristic British pluck and endurance, 
and they pray for fair weather, large shoals and heavy 
catches to compensate them to some extent for the unsatis- 
factory character of the past year’s hauls and profits. 


Steel. 


Makers of finished steel hold no brief for the 
year 1932, and they do not wish to retard its demise, 
yet they cannot look to its successor with any degree 
of comfort. The structural and general heavy engineering 
industries and the rolling stock establishments have, 
during the past twelve months, been but poor supporters 
of the steelmasters. Not that it has been their fault. In 
the Midlands the majority of users have stood firmly 
by the British steelmaster, giving him all the business 
they possibly could ; but they have been so short of work 
themselves that their requirements were small indeed. 
Steelmasters, for their part, have kept selling prices at 
a steady level, and have maintained the preferential 
terms granted to those who declined to use any forei 
steel. What the New Year will bring in the way of big- 
scale constructional work requiring large tonnages of 
steel is a mystery. The country and the world at large 
are in too disturbed a financial state to justify anyone 
even hazarding a guess at the probable trend of events 
and the consequent chances of trade improvement in the 
tinished steel branch of Midland industry. In the half- 
products branch things are much brighter. The bulk 
of the current year has resulted in poor business, but 
towards the close there has been a gradual progressive 
movement, brought about mainly by the decline in foreign 
competition, and, what is still more cheerful, the outlook 
is promising. At date there are some qualms as to the 
underlying motive that has brought about a fall over the 
past fortnight in prices of some descriptions of French 
and Belgian semis. Re-rollers especially in this area 
and producers of billets are watching the movement with 
interest, and in this they are accompanied by manufac- 
turers who consume at their works bars and billets. 
British producers are now getting more of the business 
which is in circulation, but the large amount of foreign 
material brought in earlier has not yet been entirely used 
up. Stocks are gradually sinking, however, and the home 
trade, given a continuance of present trading conditions, 
ought to experience a greater impetus early in the New 
Year. The changed attitude of Continental competitors 
at the year’s end, however, leads to fears of a revival of 
tierce foreign competition for the British market in 1933. 
At the moment the movement is rather mystifying, 
as there has been an undoubted tendency of late towards 
eliminating price-cutting and it can hardly be realised 
that producers there have so quickly changed their 
opinion. As the year closes, steelmasters adhere to the 
selling prices which, in the controlled branch, show no 
alteration on the year. Angles are still quoted £8 7s. 6d., 
tees £9 7s. 6d., joists £8 15s., and ship, bridge and tank 
plates £8 17s. 6d. Boiler plates, which in January were 
£8 12s. 6d., are now £8 7s. 6d. to £8 10s. In the half- 
products branches, however, there have been greater 
alterations, all-British small bars, which at the opening 
of the year were £7 15s. to £8, are now £7, while small 


re-rolled bars, which were £6 17s. 6d. to £7, are now 
£6 15s. Staffordshire hoops are unchanged at £9 10s. 
Pig Iron. 


Midland blast-furpacemen have had to curtail 
production during 1932. Nevertheless, they have accumu- 
lated heavy stocks in their yards, consumptive require- 
ments having proved to be below smelters’ expectations, 
and therefore less than pig iron output. At several 
periods of the year there have been buying spurte, but 
they have not been long sustained. On the whole, how- 
ever, perhaps smelters have not so much to complain of 
as producers of other materials. Certainly they have not 
been so hardly hit as the manufacturers of finished steel. 
They have, moreover, been reasonably free from com- 
petition. The cost of transport inland makes foreign pig 
too dear to commend itself to Midland foundrymen. The 
chief trouble in the pig iron industry has been the very 
poor demand experienced from the engineering foundries. 
These have been very poorly engaged throughout the year 
and their consumption of raw material has been only a 
fraction of what it normally is. The light castings trade 
has stood the blast-furnacemen in good stead and has kept 
up a continuous call for material. Sales of forge grade 
iron have been small. The Staffordshire forges have had 
little work, and at date they are in a bad way. Smelters 
are not looking for much assistance from this direction in 
the immediate future. Derbyshire blast-furnacemen have, 
during the year, had the assistance of their associated 
pipe foundries, who have taken the bulk of their pro- 
duction. Northamptonshire ironmasters, not having the 
same measure of support, have had to seek outlets for 
their production in other markets, and they have met with 
no little suecess in the North. They have sold there, how- 
ever, at a lower price than they would have obtained in 
the Midland area, so that the business has not been so 
profitable. The Central Pig Iron Producers’ Association 
has had the loyal support of all makers in this area through- 
out the year and quotations have been definitely as fixed 
by the price control body. In Birmingham at date the 
selling prices of Midland brands of iron are exactly as they 
were twelve months ago. Derbyshire and North Stafford. 
shire are based on £3 6s. for No. 3 foundry and £3 1s. for 
forge, and Northamptonshire £3 2s. 6d. for foundry and 
£2 17s. 6d. for forge. At the time of going to press these 
prices are due for revision at the monthly meeting of the 
Association, and while there is said to be some possi- 
bility of an increase, the general opinion appears to 


be against interference with the existing rates at the 
moment. 





Staffordshire Bar Iron. 


There has been little or no regularity at the 
Staffordshire finished iron mills during the past year, and 
while there are but few tangible evidences of a probable 
extension of demand in the early part of the coming year, 
ironmasters contend that business can hardly be worse. 
They are accordingly turning their faces to the bright side, 
hoping for better trade in all departments. For the past 
twelve months they have carried on without any real 
reserve of orders. It has been difficult and at times 
impossible to arrange rolling programmes more than a week 
ahead. Orders have come in day by day, but they have 
been for small tonnages. Large numbers of ironworkers 
have had to be dismissed, and for a large part of the period 
under review the remaining employees have been oceupied 
only about 50 per cent. of the normal working week. 
Efforts have been made in some branches of the trade to 
stimulate demand by reducing prices, but they have met 
with practically no response. Crown bars, which at the 
end of last year were selling at £9 5s. minimum, have 
declined fully 5s. per ton. The selling price of nut and bolt 
iron is down on the year by 7s. 6d. per ton ; fencing bars, 
which were £8 7s. 6d., are now £7 188. Iron tube strip 
prices have fluctuated and at date stand half-a-crown per 
ton below the selling level in December last. Producers 
of marked bars have adhered throughout the year to their 
quotation of £12 per ton. They claimed that this was the 
lowest economic rate and, failing any evidence that output 
could \be increased as a result of better buying if prices 
were l»wered, they declined to make reductions. Taken on 
the whole, the marked bar mills and the strip mills have 
had a better year than those devoted to the production 
of other ‘grades of finished iron, and the outlook for them 
is even now more promising than it is for the crown and 
common bar departments. 


Galvanised Sheets. 


The galvanised sheet trade in this district has 
experienced many ups and downs during the year. At 
times business has been fairly brisk, while at others output 
has been much restricted. Overseas consumers have been 
worried considerably by the fluctuations of sterling, while 
financial stringency the world over has been one of the 
other numerous additional restrictions to free buying. A 
number of overseas markets are, as the year ends, showing 
a disposition to make fairly large purchases, and there are 
signs of awakening interest in other directions. For- 
tunately for the local mills, the home trade has kept up 


a standby for the industry. In the latter half of the year 
combined action over prices was taken by makers. A 
scale of selling rates for the home trade was agreed upon, 
while those for export were fixed at a firm level. This was 


firms which brought prices to an unremunerative level. 
Buyers at home were not pleased with the alteration, but 
they have now settled down to it and business continues 
unrestricted by animosity. Selling prices are higher than 
they were twelve months ago, Just prior to Christmas 
sheet makers raised their prices further, giving as an 
explanation the recent appreciation of spelter values. The 
market was certainly surprised by this further move, 
especially as the advance in the case of galvanised sheets 
amounted to 10s. per ton and in the case of black sheets 5s. 
per ton. In December last the quotation for 24-gauge gal- 
vanised corrugated sheets for export stood at £9 5s. per ton 
f.o.b. To-day the fixed price is £10 10s. per ton. Home 
prices, which are now quoted delivered, start at £11 15s. for 
24-gauge and advance on a graduated scale according to 
tonnage. Black sheets were also brought into the scheme 
and these at date are named £8 10s. for export and £9 10s. 
upwards for home trade. Mill owners express a certain 
amount of confidence in the New Year, which should, at 
any rate, bring them remunerative business in place of the 
profitless orders of the early part of 1932. 








LANCASHIRE. 
(#rom our own Correspondents.) 


MANCHESTER. 
Overseas Trade in Textile Machinery. 


From the point of view of export business in 
textile machinery, British manufacturers are likely to have 
a substantial margin in hand, compared with a year 
ago, when the full returns are available for 1932, in 
spite of the fact that the promise held out by the ship- 
ments in the earlier months has not been maintained. 
Exports in November totalled 4945 tons, valued at 
£422,612, compared with 5414 tons and £458,662 in the 
corresponding month of the previous year. Last month’s 
shipments included 3296 tons of spinning and twisting 
machinery, valued at £285,241, and 1239 tons of weaving 
machinery, valued at £82,098. In spite of the fact that 
exports to several markets were appreciably better than 
they were in November of last year, the improvement 
in this respect was not sufficient to offset the declines in 
other directions, The German takings were on a larger 
scale, as were also those of South American countries and 
Australia. Exports to British India reached a value of 
£160,031, China occupying second place with £38,245, 
followed by South America £28,578, Germany £21,465, 
France £16,611, Japan £15,638, Australia £14,053, the 
Netherlands £12,553, the United States £8611, and Russia 
only £708. Shipments to “ other European countries ” 
reached an aggregate value of £76,987. 


Major Factors. 


Exports of textile machinery for the January- 
November period amounted to 57,428 tons, valued at 
£5,010,958, compared with 49,777 tons and £4,785,434 
in the corresponding eleven months of last year, so that, 
as already stated, a balance in favour of 1932 at the year- 
end is virtually certain. Major restrictive influences 
on textile machinery business have been the difficulties 
of trading with Russia, which have resulted in a contrac- 
tion of exports to that country during the eleven months 





to £80,480, compared with £144,880 in 1931, and £743,264 


well during the whole time and has provided something of 


brought about by the “‘ cutting "’ tactics of a number of 





in the first eleven months of 1930, and the raising of the 
tariff wall in France, shipments thence reaching a value 
of only £165,031, against £405,500 m the previous year, 
and £721,581 in 19380. On the other hand, the easing of 
the boycott situation in India has resulted in an expanmon 
of exports from £1,561,692 a year ago to £1,753,238 this 
year, the latter figure comparing with £2,364,548 in the 
January-November period of 1930. Other markets to 
register varying degrees of improvement on the eleven 
months are the Netherlands, China, Japan, South America 
and Australia. 


Engineering Trade with India. 


In discussing prospects of Lancashire trade with 
India at a luncheon in Manchester, Sir Thomas Ainscough, 
the Senior British Trade Commissioner in India and 
Ceylon, dealt with the position of the textile machinery, 
electrical, locomotive, and machine-tool branches of the 
engineering industries, in which, he said, Lancashire firms 
had such a vital interest in India. The industries in 
question were maintaining their relative position in the 
Indian market, but were suffering from the curtailment 
of Indian Government purchases on account of financial 
stringency and the depression of most Indian industries. 
As soon as world conditions improved and there was a 
permanent rise in the world prices of agricultural products, 
we should find, said Sir Thomas, that India would respond 
almost immediately. The country merely waited for a 
world revival in prices and confidence to resume her 
steady advance among the world’s trading nations. 


Order Book Additions. 


The important extensions to plant at Bowater's 
Mersey Paper Mills, Ltd., Ellesmere Port, Cheshire, have 
resulted in substantial orders being placed with Lancashire 
engineering firms. Charles Walmsley and Co., Ltd., 
Bury, have secured an order for papermaking machinery 
which is said to approach a value of £250,000, and a con 
tract for cranes has been placed with the Vaughan Crane 
Company, Ltd., Openshaw, Manchester. 


Non-ferrous Metals. 


With the market closed for the greater part of the 
week, and with the added influence of the approaching 
holiday, business in the non-ferrous metals generally has 
been on a much reduced scale. In the early days copper 
registered a fairly substantial advance, but a certain 
amount of reaction occurred later. However, at the close 
the metal seemed to be reasonably steady. Some improve 
ment in the position of the Welsh tin-plate industry is 
a factor in the tin section, and here also for the present 
values are being fairly well maintained. Buying interest 
during the past week has, however, been slow, and the 
turnover in the metal has been poor. Considering the 
holiday conditions, a moderate demand for lead has been 
experienced, and not much in the way of price move- 
ment has occurred. Only a relatively quiet business has 
passed in spelter, but firmness continues to characterise 
the price position in this section. 


Iron and Steel. 


Business in the iron and steel markets here has 
been virtually at a standstill, and little movement in 
any of the materials, apart from deliveries against orders 
already held, is looked for until towards the middle of 
next month. Values of imported products tend to ease, 
but in all other respects quotations are steady. As the 
year closes the market seems to be disposed to regard 
future prospects a little more cheerfully. This feeling 
is based partly on the fairly substantial orders booked by 
Lancashire engineering firms in one or two of the specialised 
branches, and partly on reports of a better volume of 
inquiry being dealt with by some general engineering 
concerns. Seasonal optimism is undoubtedly also a con- 
tributory factor. 


BaRROW-IN-FURNESS. 
Hematites. 

Business in hematite pig iron always eases down 
during the holiday period. Inquiries have been fuller of 
late and smelters of iron are looking for an increase o/ 
trade in the New Year. Iron production is at a low level, 
far from the normal, but at present it is sufficient to meet 
all wants, plus the stores of iron held. A material reduc- 
tion has been going on in these stocks. A satisfactory 
feature of the present position is the fact that there is a 
steady outlet of iron to local steel makers. 


Iron Ore. 
The demand for iron is of necessity quiet. There 
is a big tonnage of ore stored on the banks at the pits. A 
little more Spanish ore has been coming in lately. 


Steel. 

The holidays are being observed in the steel 
making centres over the two week-ends. Generally the 
demand for steel rails is quiet, but orders are in hand to 
keep the plant going for a time at all events. Hoops, steel 
strips, and flat sections are meeting a steady demand. 
There is a fair demand for castings. 


Shipbuilding and Engineering. 

Vickers-Armstrongs, Ltd., are to build a training 
ship for the Brazilian Government, and there are prospects 
of new work in the spring. At present these trades are 
moderately employed. 








SHEFFIELD. 
(From our own Correspondent.) 


Year-end Optimism. 


Tae amount of work done in Sheffield since 
Christmas has been much below the normal, as many of 
the firms, at any rate so far as the heavy branches of 
industry are concerned, set down for a full week, though 
resumption depended on the quantity of new business 
coming forward this week. The year ends with a fair 
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amount of optimism in trading circles, where an early 
improvement in business is looked for. It was cheering 
to know that the output of steel ingots and castings in 
November was the highest since February, and that in 
the finished steel departments the approach of the holiday 
necessitated a sabes up of production in order to fulfil 
orders on hand. The last two or three months have 
shown distinct progress in both orders and inquiries 
received by several departments. The present position, 
taken generally, is certainly better than that of a year ago, 
although work is still unevenly distributed, and slackness 
is to be found in many cases. There has recently been a 
recovery in the demand for steels of best quality. It is 
believed that a much more substantial revival would have 
been seen if it had not been for several adverse influences 
which have hindered the upward movement, these includ- 
ing the War Debt controversy, the Salter Report, and 
the loss of most of our trade with the Irish Free State. 


Better Prices Wanted. 


There is a good deal of unremunerative working 
in Sheffield, owing to the prices of steel and steel material, 
which continue low and steady. There is much keenness 
of competition and cutting of prices, owing to efforts 
to provide occupation for men and plants. Following 
upon a drastic economy campaign, steel makers will 
begin the New Year with costs lower than at any time 
since the war. Mr. T. Nightingale, managing director of 
Sheffield Steel Products, at the annual meeting of the 
company, spoke strongly on the question of prices. 
Competition in times of bad trade, he said, had given birth 
to imtensive price-cutting, developed to a destructive 
extent. In many spheres manufacturers had ruined the 
position from within, and one of the problems of the 
immediate future of interest to Sheffield was how to get 
back to prices which would yield a really decent 
profit. 


Government Orders. 


Several local firms will benefit from the latest 
series of contracts placed by various Government Depart- 
ments. The Admiralty has ordered carbon steel and drill 
sockets from the Sheffield Twist Drill and Steel Company 
and William Brookes and Sons, Sheffield ; and steel ship 
plates from the Park Gate Iron and Steel Company. 
The War Office is taking steel bars from the Park Gate 
Company, steel billets from Hadfields, Ltd., mild and 
medium tensile steel from Thos. Firth and John Brown, 
Ltd., Sheffield ; and also a bore-hole pump from Worth- 
ington-Simpson, Ltd., Newark. Towing cable for targets, 
required by the Air Ministry, is being obtained from 
John Shaw, Ltd., Sheffield; and John Baker and Bes- 
semer, Ltd., of Rotherham, are to manufacture steel 
tires for the Crown Agents for the Colonies. 


Colliery Matters. 

At the Ireland Colliery of the Staveley Coal and 
Iron Company, Ltd., advantage is being taken of the 
holiday period to effect a change-over from old to new 
screening plant. The new screens have been erected by 
Messrs. Plowrights, of Chesterfield. They will facilitate 
increased efficiency in the handling and sizing of coal, 
and are designed to meet present and future market 
demands. A couple of good local colliery records have 
been made lately. At Maltby Main Colliery, during the 
week ending December 16th, the output was 21,900 tons, 
the highest ever recorded in the pit’s history. At Silver- 
wood, not far away, the amount raised during the week 
ended December 21st was no less than 28,280 tons. It 
was all raised out of the West Pit shaft, and is thought to 
be a world’s record for a weekly tonnage drawn out of one 
shaft. The previous best from this shaft was 25,709 tons, 
for the week ending January 13th, 1932. During one shift 
of the recent week the tonnage brought to the surface 
was 4566 tons, which created a new record. 

Trade with Scandinavia. 

Although the detailed report of the British trade 
delegation which recently visited Denmark, Sweden, and 
Norway is not yet available, there is good ground for 
anticipating that the results of the mission will be favour- 
able. Mr. F. C. Fairholme, who headed the iron and 
steel section as a representative of the Sheffield Chamber 
of Commerce, has addressed a meeting of the Sheffield 
Industries Overseas Trade Committee, and hinted at 
prospects of beneficial results to Sheffield trade. He said 
that, generally speaking, the deputation received a cordial 
welcome, and every facility was given them for informing 
themselves as to the local position, and the possibilities 
of increasing the British share of iron and steel imports 
into the Scandinavian markets. He expressed the view 
that in some instances the position is not unsatisfac- 
tory. 


Hull Water and Omnibuses. 


Hull Corporation’s great scheme of waterworks 
extension has been sanctioned by a town’s meeting, which 
approved of the promotion of the nm parliamentary 
Bill. There was some opposition on the ground that the 
great Farndale scheme is not necessary, and that the 
present pumping stations have sufficient capacity, but the 
vote in favour of the Bill was carried by a large majority. 
The estimated cost of the construction of the reservoir 
at Farndale, with pipe line to Hull, is £1,137,000. The 
Chairman of the Water Committee said the capacity of 
the reservoir would be 6000 million gallons, and the length 
of pipe 46} miles. The site could be developed as the 
water demand increased, and they would have a supply 
which would be adequate to meet all demands during the 
next 100 or 150 years. They would get the water to the 
reservoir at Keldgate, near Hull, at a cost of something 
like 3}d. per 1000 gallons, and the whole scheme could 
be developed without any increase of the present water 
charges or any charge on the rates of the city. Another 
great scheme now before Hull is one which has been 
approved by the City Council for building a central station 
for all omnibuses, a garage, and workshop for municipal 
omnibuses, in a new thoroughfare in the centre of the city. 
The cost will be £111,000, and the construction work will 
provide employment for 1200 men. 





A Gigantic Anvil. 


One of the recent massive achievements of Shef- 
field has been the production of one of the largest anvils 
ever made. It is a block of cast iron weighing 85 tons, 
and has been made by the Brightside Foundry and Engi- 
neering Company. It is approximately 7ft. high and its 
other measurements are 9ft. 3in. by 8ft. 3in. It is for use 
with a drop stamp and is being supplied to Smith’s 
Clayton Forge, Ltd. It made the journey from Sheffield 
to Lincoln by L.N.E.R. on a 110-ton trolley wagon. As 
it exceeded the width of the single track, special arrange- 
ments had to be made by the railway company to clear the 
adjoining lines during its transport. 


A Water Grid Proposal. 


The interesting questien of a water grid scheme 
is being discussed in Bradford, a city which is in the for- 
tunate position of having large water reserves, and which 
has been asked if it can afford a supply to other places. 
The recent outbreak of typhoid fever in the Malton strict 
has led to one of these inquiries, relating to a supply of 
5,000,000 gallons per day to the East Riding, and there 
has also been an enquiry from Hull as to whether 
Bradford could supply that city with 10,000,000 gallons 
per day by means of a pipe line which Hull would con- 
struct. The Bradford Waterworks Engineer states that 
at present Bradford has 11,000,000 gallons running to 
waste every day, and it would be a great advantage to the 
city if they could be utilised. The Chairman of the Water 
Committee has outlined a possible grid scheme under 
which a pipe line, 27in. in diameter and 50 miles long, would 
be laid from the Nidd aqueduct to Garrowby Hill where a 
service reservoir would be constructed to hold 20,000,000 
gallons. This would supply Malton, Driffield, Beverley, 
Market Weighton, Stamford Bridge, and numerous villages. 
The pipe line would be continued to a small service reser- 
voir holding 2,000,000 gallons, to supply an agricultural 
district further on. The expenditure on such a scheme 
would be approximately £430,000, consisting of £355,000 
for the pipe line, £65,000 for the larger reservoir, and 
£10,000 for the smaller one. The matter is, of course, in 
an early stage, and no definite scheme has been drawn up, 
but the question is being followed with much interest. 


Cutlery and Plate. 


There is little change to report in the state of 
these trades, which have had a large proportion of holiday 
this week. The Christmas season demand was not up to 
the normal, and, in larger measure than usual, was for the 
cheaper classes of goods. In the spoon and fork depart- 
ment chromium-plated articles are being bought to an 
increasing extent instead of silver-plated. The enormous 
demand for safety razor blades is fully maintained, and it 
is calculated that Sheffield’s production of these now runs 
to 4,000,000 per week. There is also great activity in the 
scissors department, in which Sheffield enterprise, assisted 
by Customs duties and exchange differences, has practically 
eliminated foreign competition. Thanks to extensions of 
plants, embodying the most modern ideas, Sheffield can 
now produce scissors more cheaply than ever before, and, 
besides holding a supreme position in the home market, is 
in a strong position to compete for overseas trade. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Revival of Pig Iron Warrant Market. 


CONSIDERABLE interest has been aroused in iron 
trade circles in the North of England by the movement 
in London to revive the pig iron warrant market and the 
proposed establishment of warrant stores in the chief 
iron-producing centres. It is of particular interest to 
those associated with the fortunes of the Cleveland pig 
iron trade, in which the warrant system was in operation 
for many years up to the war period. The system has 
its advantages as well as its disadvantages, and conversa- 
tions I have had with both ironmasters and merchants 
reveal a marked divergence of opinion as to the advisa- 
bility of its revival under the present abnormal conditions. 
Prior to the war it was the established practice in the 
Cleveland iron trade for the ironmasters to transfer their 

lus output of pig iron into Connal’s public store at 
Middlesbrough, obtaining in exchange warrants which 
were readily negotiable on the iron market. Speculative 
influences, of course, often caused sharp fluctuations 
in market values, but, generally, it could be said that the 
system was of benefit to the industry. On many occasions 
the iron stored proved a useful reserve upon which to 
draw in cases of emergency. At the time of the outbreak 
of war, for example, over 100,000 tons of pig iron were 
thus held in the store at Middlesbrough, and proved a 
valuable asset to the nation in period of emergency, 
Only three years previously the stock exceeded half a 
million tons, and in 1905 the tonnage reached a high- 
water mark of over 700,000 tons. During the war the 
stocks of iron in the public store were speedily exhausted, 
and in March, 1916, an Order in Council was issued pro- 
hibiting all speculative dealings in pig iron. This was the 
final coup-de-grace, and although tentative proposals 
have been put forward the warrant system has never 
since been revived. This, no doubt, has been largely due 
to the opposition of the ironmasters, who have discovered, 
in the absence of pig iron warrants, a means of exercising 
a more or less rigid control of prices. They have, however, 
been unable to avoid the accumulation of stocks of pig 
iron, which, it is understood, are largely pledged to the 
banks. It is held that there are ample reserves of stocks 
to form the basis of very extensive transactions, and it 
is claimed that a restoration of a free market in these 
warrants will restore flexibility to the price level and 
permit of much greater activity in the pig iron markets. 


Industrial Tonics. 
It is encouraging to find at almost the end of 
a year of depressed conditions an optimistic vein running 





through the heavy engineering industry. This has been 
engendered not only by the increased number of inquiries, 
but the actual placing of orders. The Birtley Company, 
Ltd., formerly the Birtley Iron Company, Ltd., in par- 
ticular, is entering the New Year with excellent prospects 
after just finishing a year of remarkable prosperity. 
During the past twelve months the firm has supplied 
sixteen of their large Birtley dry coaling installations, 
and only this week secured a contract for another at 
Dawdon Collieries, of the Londonderry Collieries, Ltd., 
this being the third for the same owners. Two other orders 
have also been secured, one from Czecho-Slovakia and 
the other from Holland. As in previous years, the orders 
have been for many parts of the world. Indeed, there 
is only one coalfield in which the Birtley process is not 
operating, and that is in South Africa, where the conditions 
do not lend themselves to it. There is even a small plant 
made by the firm in the Indian coalfield, and this year the 
first dry coal cleaning plant in Russia was completed and 

ut into operation by the Birtley Company. Another 
important contract announced is that dealing with the 
construction of petroleum storage tanks to be erected 
at Haifa, Palestine, which is to be shared equally between 
the Whessee Foundry and Engineering Company, Ltd., 
of Darlington, and the Motherwell Bridge and Engineering 
Company, Ltd. The value of the contract is about 
£160,000, and will entail the use of about 8000 tons of 
British steel. It is understood that as first deliveries 
against the contract are not required for some months, an 
immediate start is not to be made with the work at Dar- 
lington. Orders have been received by Ashmore, Benson, 
Pease and Co., Ltd., Stockton, for a coke and ore-conveying 
eS and a limestone and ore-crushing plant for a 
Midland firm, in which 1000 tons of steel will be used. 
The firm has also, among other orders, contracted to 
supply an ore transporter bridge crane, with a capacity 
of 200 tons per hour, for an iron and steel works in South 
Africa. 


Cleveland Iron Trade. 


Much improved conditions are being enjoyed 
in the Cleveland pig iron trade. All the blast-furnaces 
were kept in full operation over the holidays, although 
deliveries to the consuming works have been largely 
suspended. There is a much more confident feeling abroad. 
Actual sales of Cleveland iron have been substantial 
for delivery over the first quarter of next year, and there 
are indications also of better export business, a foothold 
having been secured in markets which have been closed 
to Cleveland iron. Prices are unchanged. Special con- 
cessions are still offered in Scotland and for export trade, 


but home sales are only made at the fixed prices, viz.: 
No. 1 Cleveland foundry iron, 6ls.; No. 3 G.M.B., 58s. 6d.; 


No. 4 foundry, 57s. 6d., and No. 4 forge, 57s. 


Hematite Pig Iron. 


There is a much better tone in the East Coast 
hematite pig iron trade. Business is better than it has 
been for many months, and there is a feeling of greater 
confidence in the future. Prices show a firmer tendency, 
but it is still possible to purchase mixed numbers at 59s., 
and No. | quality at 59s. 6d. 


Ironmaking Materials i. 

Foreign ore consumers show little disposition 
to enter into extensive contracts, and business is chiefly 
confined to odd cargoes. Best Rubio ore is fully 15s. 
c.i.f. Tees, and merchants take the view that prices must 
advance still further. Good medium blast-furnace coke 
is quoted at from 15s. 9d. to 16s. 3d., delivered to North- 
East Coast works. 


Manufactured Iron and Steel. 


Most of the steel works closed down for two days 
over the Christmas holidays, and will also cease operations 
for a similar period next week. The demand in most 
sections of the industry is expanding, and operations at 
the works are more active than for many months past. 
Foreign imports of semi-steel have ceased in this area, 
and there is an increasing home trade following the 
liquidation of stocks. Quotations are steady and 
firm. 


The Coal Trade. 


The Northern coal trade outlook continues bright. 
All brands of steam fuel are fully sold out up to maximum 
quota for this month, and are already booked for January 
deliveries. For prompt, loading turns are algo well 
taken up by definitely stemmed tonnage, and any further 
business is difficult to place, odd lots becoming available 
from day to day realising maximum recent prices. The 
outlook for January output is encouraging, and under 
brisk inquiries prices are quoted steadily. Best Northum- 
berland large steams are 14s. 6d., smalls 8s. 6d., Tyne 
prime large 13s. 6d., smalls 9s., and other qualities 12s. 6d., 
and smalls 8s. All these brands of small coal are scarce 
owing to the bulk of the output being cleared as washed 
or dry-cleaned coal. The Durham gas coal position is 
very steady, bookings absorbing all current output. Inquiry 
is active well into January, giving hope that recent working 
conditions at the collieries will fully maintained. 
Best qualities are very steady in tone at 14s. 6d., and 
special Wear qualities at 15s. The bunker trade main- 
tains its recent activity, all the favourite descriptions 
finding a quick sale at 14s. 6d., and for good seconds 
13s. 3d. to 13s. 6d. is freely offered. Durham coking 
unscreened is a quiet section at from 12s. 6d. to 13s. 3d., 
according to individual brands. There is a brisk inquiry 
for coke nuts, but makers can readily increase output, 
and prices, while firm in tone, are unchanged at 17s. 
to 18s. Gas coke is in demand, but only odd lots are 
available at a firm 18s. 6d. Patent oven coke demands 
are maintained, and the tone is fully steady at 15s. 6d., 
with superior brands at 16s. 6d. 
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SCOTLAND. 
(From our own Correspondent.) 
The Holiday Season. 


BUSINESS in steel, iron and coal has been tapering 
off for some days now, owing to the Christmas holidays 
and the end of the year. Markets as a rule have been 
almost devoid of fresh feature, but although the outlook 
may still be termed obscure, there is apparently more 
confidence that the turn of the year will witness an 
improvement in trade sufficient to justify the modest 
degree of optimism which has been expressed within 
recent weeks 


Steel. 
As the year closes business continues on lines 
well defined for some time past. Specifications for plates 
and sections represent a most modest tonnage. The 


demand for shipbuilding purposes shows little expansion 
to date, and structural requirements have not attained 
normal proportions. Production generally is still round 
about 40 per cent. of capacity 


Steel Sheets. 


The lighter gauges of black sheets still receive 
a fair amount of business, but the heavy descriptions 
have not yet responded. Galvanised flat and corrugated 
sheets, too, have only a very moderate turnover. 


Tubes. 

Hot-rolled seamless tubes constitute the only 
satisfactory department in the tube industry at present. 
The general inquiry fair, but the amount of 
business transacted has been disproportionate 


has been 


Iron. 


Producers of bar 
‘Crown ” 
are in much the same position 


iron are not any busier, either 
or other qualities, and re-rolled steel bars 
The former is unchanged 
in price, and the latter still quoted £7 5s. home and £6 10s. 


per ton export 


Pig Iron. 

Home requirements in pig iron are still met from 
stocks and the output of the two furnaces in operation. 
The recent reduction in the price of hematite has not been 
of any benefit so far. been aroused 
by a report that it has been proposed to institute arrange- 
ments in the London metal market for a resumption of 
the procedure of dealing in warrants, and there is a 


Some interest has 


possibility—-vague, perhaps —that the pig iron ring in 
Glasgow might be revived It has been suggested that 
although trade in Scotland might not, in its present 


depressed condition, benefit to any extent the dealings 
of merchants might be facilitated 
Scrap. 
Movements in 
Prices are inclined to harden a 


a little of 
trifle, but are still 
nominally in the region of 47s. 6d. for cast iron machinery, 


scrap have been freer 


late 


and 35s. per ton heavy steel 


Very little business has been done in export 
luring the past week owing to the scarcity of fuel. Very 
few inquiries have been received from abroad and at 


present prices for forward transactions are practically 
ruled out. Activities have been almost entirely confined 
to the completion of cargoes due this month, and some 
difficulty has been experienced here, as even fuels not fully 
taken up could only be obtained in small lots 


Restricted Working Under Coal * Quota.” 


Miners in all districts in Scotland have suffered 
curtailment of employment as a result of the output 
quota fixed under the Mines Act, 1930, but, perhaps, the 
greatest of working has been experienced 
Fifeshire. At any rate, a report of the state of affairs 
at the Wemyss Colliery offers an outstanding example. 
Just prior to the coming into operation of the marketing 
scheme, the production from the New Michael Colliery 
was expanding day by day, and miners were to be trans- 
ferred from the older pits. The management being dis- 
appointed with the quota allocation by the Scottish Board 
in January, 1931, 450 men were dismissed and a rigid 
five-days working week introduced at all pits. Subse- 
quently, further suspensions became necessary, and in 
last October 550 miners lost their employment for a 
period of three months, representing a sum in wages 
alone amounting to £25,000. Further, it is now computed 
that those suspensions will not keep production within 
the quota, and it may become necessary to suspend 
operations at all the pits some days before the New Year 
holidays, thereby affecting some 4000 workers. The 
company had received the full allowance possible under 
the scheme, but this was not enough to meet the expanding 
output. Similar conditions, smaller 
reported from the Lothians 


restriction 
in 


on a scale, are 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


COAL-EXPORT operations have been quieter than 
was expected, in view of the holidays. It was thought that 
owing to the recent bad weather and the delay which 
tonnage experienced, there would have been a rush of 
steamers immediately before the vacation, but such was 
not the case. As a matter of fact, just before the holidays 
there were no less than twenty-eight idle tipping appli- 
ances, and only one steamer waiting to berth at Port 
Talbot. As a consequence, collieries were able to deal 


load, but more pressure was looked for when the pits 
resumed work on Wednesday. Business in al! the circum. 
stances has been on a negligible basis for early shipment, 
and it, cannot be said that much in the way of contract 
business has developed. It now transpires that in regard 
to the deal arranged on a barter basis in respect of Welsh 
coals for the Newfoundland National Railways in return 
for pit props, the quantities have been increased. The 
quantity of Welsh coal which will be shipped next season 
from this area to various ports in Newfoundland by 
Gueret, Llewellyn and Merrett, Ltd., of Cardiff, will be 


pitwood. Negotiations have also recently been in progress 
for the supply of 120,000 tons of Welsh coals for the 
Brazilian Central Railways to be paid for in coffee, but 
the deal did not come through, owing to the difficulty 
experienced in disposing of more coffee in this country. 
As a result therefore the Brazilian Railways have decided 
to exercise their option under last year’s contract, and 
take further supplies of German coals on barter con- 
ditions for coffee. It certainly came as a surprise to 
this market last week when it became known that a 
German firm had submitted the lowest prices for coals 


viz., 60,000 metric tons, to be delivered over the first three 
months of 1933 at Alexandria. Their prices were 23s. 
c.i.f. and 17s. 44d. f.0.b., while the lowest c.i.f. price for 


Welsh locomotive coal was 24s. 3d. put in by Messrs 
T. Beynon and Co., the lowest f.o.b. price being sub- 
mitted by Messrs. Tabb and Burletson of 17s. 10d. So 
far, the business has not been allocated, but despite the 
aggressive efforts of the Germans to capture the order, 
strong hopes are held that the railways will place the 


business Welsh coals in view of their superior quality 





Peace in the Coalfield. 


Exactly how things stand in regard to the 
termination of coalfield agreements has often been dis 
cussed, but it is very satisfactory to be able to say that, 
barring something unforeseen, there is the prospect of 
peace prevailing in the South Wales coalfield throughout 
the whole of 1933. This should, of course, be helpful to 
business, and relieve the minds of any foreign consumers 
of fears they may entertain that supplies of Welsh coals 
may be off from them. The representatives of the 
South Wales coalowners and workmen are to 
mended on their decision last week to issue a joint state 
ment on the subject, the mere fact that they agreed on 
this course being an indication of the desire on the part of 
both sides to maintain peaceful conditions and friendly 
relationship. The meeting held was that of the joint 
Disputes Committee, and the discussion on the point was 
initiated by the chairman of the owners’ side, who ex 
plained that although the owners were entitled under the 
of the existing Board Agreement to 
make an application for a review of the present minimum 
the amount of the wage, 
and, failing agreement, to refer the points at issue to the 
independent chairman, they had, after careful 
sideration, decided not to do so, in order that no uneasiness 
should be created in regard to the possible continuity of 
work. In the course of the subsequent discussion, the 
owners’ representatives expressed the desirability of having 
a general discussion on the whole question of the Concilia- 
tion Board with the definite object 
deavouring that the period of stability 
extended far beyond 1934, while attempts to create the 
impression quarters that unrest 
were deprecated. Point was further made of the fact that 
the Conciliation Board agreement does not automatically 
It cannot possibly end until February, 
1934, and even then it will not end unless one side or the 
other decides to terminate it 


cut 


be com 


terms Conciliation 


percentage and subsistence 


agreement 
to 


ol en 
ensure 
in 


some 


was possible 


come to an end. 


Development Work. 


Following upon the activities of the South Wales 
and Monmouthshire Regional Industrial Council to foster 


detailed investigations into the conditions necessary for 
the extension of the existing industries and the develop- 
ment of new ones. The Council desires to have intimation 
of any prospective developments in other areas which 
might possibly be diverted to South Wales and Monmouth- 
shire. 


Miscellaneous Items. 


tather more than a week ago Locket’s Merthyr 
closed down. These collieries, which 
restarted only a few months ago, are at Mardy, a hot 
bed of Communism. Two rival factions have sprung up 
among the men employed at the pits, one favouring the 
Communists and the other belonging to the Miners’ 
Federation. Although no official statement has been 
issued by the owners of the collieries, it is understood that 
the existence of the two factions makes it impossible to 
carry on negotiations for the settlement of price-lists and 
other matters, and consequently the collieries have been 
closed down for the time being. For some months past 
negotiations have been proceeding between the employers 
and the representatives of the various unions for revised 
working conditions in the ship-repairing and engineering 
industry of this district, and it is now understood that 
these negotiations are nearing their final stage, with the 
expectation that they will be completed by the New Year. 
This will mean that the new tariff of ship-repairing costs 
will enable South Wales to compete more successfully for 
orders. When the Joint Standing Committee for the 
Welsh tin-plate trade met last week at Swansea, one 
of the subjects discussed was an application by the men 
for an investigation with the object of bringing about 


Collieries were 


could not agree to the application 


Coal Quotas. 


Publicity having been given to the statement 
that the coal quota system so far as the export trade is 





fairly comfortably with the steamers which they had to 


concerned has come to an end, an official announcement 





about 50,000 tons in exchange for about 100,000 tons of | 


Was 


new industries, &c., in this area, comes the announce- | 
ment that this organisation is organising an Industrial 
Research Bureau, which will from time to time make 


! 

that such is not the case is of special interest to South Wales 
| which relies mainly upon its export business. The state- 
ment issued by the coalowners shows that there has been 
no drastic change in policy. It has always been the prac 

tice and is the duty of the Central Council to consider 
any applications for increased quotas, and if good reason 
is shown the applications have always been granted. It 
is pointed out that only recently quotas have been 
increased, and applications in the future will be con 

sidered on their merits. 


Current Business. 


Actual new business has been extremely limited 
during the past week or so, but the firmness of sized 
descriptions, especially low volatile sorts has been main 
tained. It is expected that operations will not become 
normal until the New Year, owing to the holidays. Patent 
fuel and coke have shown no alteration, but pitwood is 
easier at 25s. to 25s. 6d., with prices displaying a tendency 
to weaken further. 











for the requirements of the Egyptian State Railways, | 


BRITISH STANDARDS INSTITUTION. 

All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria- 
street, London, S.W.1. The price af each specification is 
28. 2d. post free, unless otherwise stated, 





POLES FOR TELEGRAPHS AND TELEPHONES 


No. 471—1932. ‘This is virtually a supplement to B.S 
Specification No. 134, which was issued a few years ago 
and dealt with longer and stronger poles than those covered 
| by B.S.8. No. 471. The poles described in the new specifi 
| cation are intended primarily for use in sparsely populated 

regions and where cheapness in first cos¢ and lightness (to 
reduce transport charges) are the essential factors. This 
type of pole has been extensively used in South Africa for 
many years, and the specification used by the Department 
of Posts and Telegraphs, South Africa, was largely taken 
as a basis for the B.S. Specification. Each pole consists 
of a cast iron base and a steel upper tube, the joint between 
these two parts being made by means of a wedge. The 
pole is completed by the addition of a cap, which may, if 
desired, be provided with a lightning rod. The dimensions 
of each component are specified and tests for the strength 
of the pole are included. 








LAUNCHES AND TRIAL TRIPS. 


Hitere Istanv, suction sand dredger; built by Cammel! 
Laird and Co., Ltd., to the order of Mersey Docks and Harbour 
Board; dimensions, 330ft. by 54ft. by 22ft Engines, triple 


expansion ; constructed by the builders; launch, December 


14th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Cue Unperreep Svoker Company, Ltd., asks us to say that 
the sluice ash-handling plant at the Battersea power station 
(see THe Encinerer, December 2nd) was designed, manufa 

tured, and installed by it as sub-contractor to Babcock and 
Wilcox, the main contractors for the boilers 


Sr Horserry MensrortH has been elected a director of 
Edmundsons Electricity Corporation, Ltd., and the Shrop 
shire, Worcestershire and Staffordshire Electric Power Company, 
and has been appointed chairman of each of these companic 
In order to enable him to devote the necessary time to his new 
activities, Sir Holberry Mensforth will resign the chairmanship 
| of the English Electric Company, Ltd., but will remain on th 

board 


Tue Committee of Lioyd’s Register of Shipping announces 
| the appointment of Mr. A. Arthur A. Chalmers as a Principu! 
Surveyor on the Chief Engineer Surveyor's staff in London 
Mr. Chalmers was apprenticed with George Clark, Ltd., Sunder 
land, and ahesenalll spent two years at the Royal College of 
London, for theoretical training in all branches of 
engineering. After service at sea and gaining his Chief Engineer's 
certificate, Mr. Chalmers was for two years a designer in thr 
|engine works drawing-office of Harland and Wolff, Ltd., 

Belfast. He began his service with Lloyd's Register as a Ship 
and Engineer Surveyor at Glasgow in March, 1906, and after 
| wards served at Cardiff, London, Antwerp, Sheffield, and Man 


Science, 


at 


| chester. From 1917 until 1922 he represented the Society at 
| Barcelona, and since 1922 has been stationed in London. He 
was promoted to be a Senior Surveyor in June, 1920, and in 


October, 1925, was appointed Senior Engineer Survevor on the 
London outdoor staff 








CALENDARS, DIARIES, &c. 


ASHWELL AND Nessrrt, Ltd., Leicester. 
Lad., 


—Wall calendar. 


AvromaTic Ex.ecrric Company, Greeting 


card. 


Liverpool 


Bririse THomson-Hovuston Company, Ltd.—Greeting card 





Ciaytox, Son anp Co., Ltd., Hunslet, Leeds.--Calendar, 
1933-1936 
County or Lonvon Ex.ecrric Surriry Company, Ltd., New 
Broad-street, E.C.2.—Greeting card and telephone card 
Crorts (Encineers), Ltd., Bradford.—Wall calendar 
Demac. AKTIENGESELLSCHAFT, Duishurg.—Refill for desk 
| calendar. 
Dexine, Ltd., Stratford, London Wall calendar 
| D.P. Barrery Company, Ltd., Bakewell, Derbyshire.—-Wall 


calendar. 
Enouisu Steet Corporation, Ltd., Vickers Works, Sheftield 
Cireeting card. 








SouTHERN RatLway Purus anp Premiums DINNER The 
eighth annual dinner of the Southern Railway Pupils and 
Premium Apprentices’ Association is to be held on Friday, 

| February 3rd, 1933, at the Charing Cross Hotel, London, W.C.2 

| It is hoped that as many as possible of the ex-pupils and pre 
mium apprentices of the Southern Railway and its former con 
stituent companies will attend this reunion function. Applica 
tions for tickets, which are 10s. 6d. each, should be made to the 
Secretary of the Dinner Committee, Mr. E. Forge, of 159, 
Desborough-road, Eastleigh. 


standardisation as regards wages and conditions of | 
gantry men drivers, with a view to classification at 
different works. The employers intimated that they 








THE ENGINEER 





Duc. 30, 1932 











Current Prices for Metals and Fuels. 


TRON ORE. 
N.W. Coast— 
(1) Native .. 
(1) Spanish 
N.E. Coast— 
Native ; 
Foreign (c.i.f.) 
PIG IRON. 
Home. 
£ s. d. 
(2) Scortanp— 
Hematite : o-y- B*; 
No. 1 Foundry 310 0. 
No. 3 Foundry 37 6. 
N.E. Coast— 
Hematite Mixed Nos. .. 219 0 
No. 1 219 6. 
Cleveland— 
No. 1 361 0 
Siliceous Iron. . os e 
No. 3 G.M.B... 2 zs 
No. 4 Foundry fae 
No. 4 Forge 217 0. 
Mottled .. 2.20: .@:. 
White 216 6. 
MIDLANDS 
(e) Stafis..— ( Delivered to Station.) 


All-mine (Cold-blast) 
North Staffs. Forge 


e) Northampton— 
Foundry No. 3 
Forge 

e) Derbyshire— 
No. 3 Foundry 
Forge 

(3) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


4) N.W. Coast— 
N. Lancs. and Cum.— 


Hematite Mixed Nos. .. 


Foundry .. 


3 
3 


{4 
\4 


a EY 
6 0 
2 6 
17 6 
6 0. 
1 O 
15 6 (a) 
0 6(6) 
5 6 (ce) 


MANUFACTURED IRON. 


Home. 
£ se. d. 
SCOTLAND 
Crown Bars 6:8..:0:. 
Best. . — 
N.E. Coast— 
Iron Rivets 1) 5 O. 
Common Bars 950. 
Best Bars a 10 5 O. 
Double Best Bars 1015 O. 
Treble Best Bars .. 1k & O. 
Lancs.— 
Crown Bars 915 0. 
Best Bars 10 6 O. 
Hoops 12 00. 
S. Yorxs.— 
Crown Bars 915 0. 
Best Bars 1015 O. 
Hoops 12 i 
MIDLANDs— 
Crown Bars 9 0 Oto 915 
Marked Bars (Stafis. oe We ox Pes 
Nut and Bolt Bars 8 0 Oto 8 10 
Gas Tube Strip 10 7 6to1l0 10 
STEEL. (d) 
(6) Home. 
£s. d. 
5) ScoTLanp- 
Boiler Plates (Marine)... 9 0 0.. 
” » (Land) — ¥3 
Ship Plates, jin. and up 815 0.. 
Sections . “ey eee OC on 
Steel Sheets, fin. .. .. 715 0... .. 
Sheets (Gal. Cor. 24B.G.) 11 5 O—10 Ton 


0 


0 
0 


15/6 to 20/- 


17 


- to 24/— 


18/— to 21/— 
15/— 


Export. 


£ 


to te 


te were ww 


d. 


a 


eoecoeoe So 


Export. 


£ 


8. 


d. 


9 56 0 


(7) Export. 
s. d. 


£ 


x 


7 
7 
7 


10 


10 
15 
7 
15 
0 


0 
6 
0 
0 


Lots and Upwards Delivered Glasgow Stations. 
10 15 0 


(1) Delivered. 


(Gal. Cor. 24 B.G.) 


All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 
Ordinary Ship, Bridge, and Tank Plates and Sections, 15/ 


For Canada ° 


(3) Net Makers’ Works. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


(3) f.o.b. Makers’ Works, approximate. 





STEEL (continued). 








(a) Delivered Glasgow. 





Home. Export. 
N.E. Coast— £s. d. £8. d. 
Ship Plates 815 0. 715 0 
Angles .. .. 8 76. 77 6 
Boiler Plates (Marine) 1010 0. - 
Pa » (Land) me i - 
Joists , 815 0. a 
Heavy Rails 810 0. - 
Fish-plates 1200. > 
Channels. . (3 '6 @. £9 to £9 5s. 
Hard Billets , =a? oe 
Soft Billets 510 0. 
N.W. Coast— 
Barrow— 
Heavy Rails =e Fx. ; 
Light Rails .. .. 810 Oto 815 0 
Billets 610 Oto 9 0 0 
MANCHESTER— 
Bars (Round) o- F«@. 
» (Small Round) . So @". - 
Hoops (Baling) 10 0 0 915 0 
» (Soft Steel) i -, a 815 0 
Plates : 817 6to 9 2 6 
» (Lanes. Boiler) Sa: Grex 
SHEFFIELD— 
Siemens Acid Billets 9 2 6 (basis) 
Hard Basic 8 2 6and8 12 6 
Intermediate Basic 612 Gand7 2 6 
Soft Basic SH Bee ov 
Hoops : 910 Oto 915 O 
Soft Wire Rods T Ee..© on 
MIDLANDS 
Small Rolled Bars 
(all British) 7 0 Ote 7 5 O 
Small Re-rolled Bars See Wes és 
Billets and Sheet Bars 417 6to 5 7 6 
Galv. Sheets . 1115 Oto13 15 0 1010 O 
(2) Staffordshire Hoops 910 0. 
(d) Angles .. 76. 
(ad) Joists 815 0. 
(ad) Tees or? ¥ 
(d) Bridge and Tank Plates 8 17 6. , 
Boiler Plates -. 8 7 6to 810 0 
NON-FERROUS METALS. 
SwaNsEa 
Tin-plates, I.C., 20 by 14 f.o.b. 15/9 to 16/3 
Block Tin (cash) 149 0 0 
aa (three months) 150 10 0 
Copper (cash 28 13 9 
- (three months) 29 0 0 
Spanish Lead (cash) ll 3 9 
os » (three months) 41 11 3 
Spelter (cash) 16 8 9 
oo (three months) 156 8 9 
MANCHESTER— 
Copper, Best Selected Ingots 33 10 0 
Electrolytic 3410 0 
Strong Sheets 65 0 0 
aa Tubes (Basis Price), Ib 0 010 
Brass Tubes (Basis Price), lb. 00 9 
» Condenser, Ib. 0 011} 
Lead, English 12 15 0 
» Foreign es me 
Spelter 15 12 6 
Aluminiun (per ton—raw ingot) £95 
FERRO ALLOYS. 
Tungsten Metal Powder 1/104 per Ib. 
Ferro Tungsten 1/74 per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c.carbon.. £25 15 0 8/- 
” 6p.c.to8pc. .. . £2410 0 7/6 
” ” 8 p.c. to 10 p.c. .. . £22 5 O 7/- 
Specially Refined 
Max. 2 p.c. carbon . £3610 0 11/- 
1 p.c. carbon . £42 12 O 14/- 
0-70 p.c.carbon £44 0 0 16/- 
o ie carbon free 1/— per lb. 
Metallic Chromium - .. 2/9 per lb. 
Ferro Manganese (per ton) .. . £10 15 0 for home 
” wernt *” -» «+ «+ £915 0 for export 
Silicon, 45 p.c. to 50 p.c. .. -. £13 10 0 scale 5/— per 
unit 
75 p.c. . £19 10 0 scale 6/— per 
unit 
» Vanadium 12/6 per lb. 
Molybdenum “ 6/3 per Ib. 
» Titanium (carbon free . 9d. per Ib. 
Nickel (per ton) . £245 0 0 
Ferro Cobalt .. 7/9 per lb. 


(4) Delivered Sheffield. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(6) Delivered Sheffield. (d) Rebate: Joists (minimum), 22/6; 


if home consumers confine purchases from sociated British Steel Makers. 





(c) Delivered Birmingham. 


FUELS. 
SCOTLANI 
LANARKSHIRE — 
(£.0.b. Glasgow)—Steam .. 
- - Ell 
“ Splint 


Trebles 
Doubles 
” *” Singles 
AYRSHIRE— 
(f.0.b. Ports)—Steam 
” ” Jewel 
% o Trebles 
FiresHIRE— 


(f.0.b. Methil or Burnt- 
island)—Steam 
Screened Navigation 

Trebles 

Doubles 

Singles 
LorTa1ans— 

(f.0.b. Leith)—Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 

(8) N.W. Coasr— 
Steams .. 
Household 
Coke 

NORTHUMBERLAND 
Best Steams . . 
Second Steams 
Steam Smalls 
Unscreened 
Household 

Dur#am— 

Best Gas 
Second 
Household 
Foundry Coke 

SuerrreLp— 

Best Hand-picked Branch 
South Yorkshire Best 

South Yorkshire Seconds 
Derbyshire Best House 
Derbyshire Best Brights 
Screened Seconds 

Kitchen Coal 

Best Screened Nuts 

Smal! Screened Nuts 
Yorkshire Hards 

Derbyshire Hards 

Rough Slacks 8 
Nutty Slacks 

Blast-furnace Coke (Inland) 


ENGLAND 


~—— mm be OD bo 
1D 1 wt @ w& 


33 @ 


10 


). 


Inland. 


16 
18 
18 
6to 9 


to 5 


on rail at 


6 


6 


Export. 
15 
16/— to 16/6 
16/6 to 17/6 
15/— to 16/- 
12/6 to 13 
11/6 


14/6 
16/6 
5/6 to 16 


19 
32 


18 


to 23,6 
6 to 52 


99 


a 


to 


14/6 
2/6 to 12/9 
8/6 
6 to 13/- 
- to 39/- 


~ to 


ts 


14/6 
3 to 13/6 
to 37 


24 


25 


ovens 


Furnace and Foundry Coke (Export), f.o.b., 14/6 to 15/6 


CaRDIFF— (9) SOUTH WA 
Steam Coals : 
Best Smokeless Large 
Second Sinokeless Large 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley Large 
Best Eastern Valley Larg: 
Ordinary Eastern Valley Larg 
Best Steam Smalls 
Ordinary Smalls 


Washed Nuts. . 
No. 3 Rhondda Large 

eo pes Smalls 
No. 2 2 Large 

” ” Through 


” * Smalls. . 
Foundry Coke (Export) 
Furnace Coke (Export) 
Patent Fuel 
Pitwood (ex ship) 

SwansEsa— 

Anthracite Coals : 
Best Big Vein Large 
Seconds .. 

Red Vein 

Machine-made Cobbles 

Nuts 

Beans 

Peas - 

Breaker Duff 

Rubbly Culm. . 
Steam Coals : 

Large 

Seconds .. 

Smalls .... 

Cargo Through 


(5) Glasgow, Lanarkshire, and Ayrshire. 


LES. 


19/6 to 19/9 
18/9 to 19/6 
19/— to 19/6 
17/9 to 18/3 
18/3 to 18/6 
17/9 to 18/- 
17/7} to 17/9 
17/3 to 17/6 
13/— to 13/6 
11/- to 13/- 
20/- to 32/- 
19/6 to 19/9 
15/— to 16/— 
17;— to 17/3 
15/6 to 16/— 
14/— to 14/3 
22/6 to 36/6 
17/—- to 18/— 
20/- 
25/— to 25/6 


36/— to 38/6 
27/- to 34/- 
22/— to 26/6 
37/6 to 48/6 
36/6 to 48/6 
28/6 to 32/6 
19/6 to 21/- 
8/6 to 9/6 
8/6 to 9/- 


20/- to 20/6 
18/— to 20/- 
11/6 to 13/- 
16/— to 17/6 


(6) Home Prices— 


(e) Delivered Black Country Stations. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Railway Reforms. 


As the year ends the problem of saving the 
railway companies from financial disaster is no nearer 
solution than it was at the beginning, when it was already 
clear that they were heading straight for a catastrophe. 
The successive Governments and Parliament are alone, 
responsible for this state of things, for they are entire 
masters of the situation, and they have shown so much 
tergiversation that, during the past six months at least, 
it would almost seem as if the Socialist politicians were 
hoping that events would force upon the country a 
nationalisation of the railways. The reception of the 
proposal of the Minister of Public Works in the last 
Government to amalgamate all the companies indicated 
so plainly that the country would have nothing to do with 
it, that any idea of nationalisation is now definitely 
abandoned. All the Chambers of Commerce and other 
bodies which have expressed opinions on the matter urge 
the necessity of the railway com ies being given 4 
free hand to work out their own problems. At the annual 
meeting of the Presidents of all the Chambers of Com- 
merce, @ declaration was issued to the effect that the rail- 
ways were working under conditions of economic 
inferiority. The railway system, the declaration states, 
comprises 19,565 kiloms. of two and three-track lines, 
and 20,555 kiloms. of single-track lines. These latter 
must necessarily continue to lose money. About 4000 
kiloms. of line couki be suppressed at once without causing 
inconvenience to anybody. The declaration is in favour 
of the railway companies being allowed to work out their 
own scheme of organisation. The national company, 
which it is proposed to create for road transport in associa- 
tion with the railways, is now opposed by the federation 
of road haulage interests on the ground that it will infallibly 
come under the control of the railway companies, but as 
the railway companies affirm that such fears are unfounded 
and as, moreover, the national company has become 
an integral part of the general scheme of organisation, 
the road interests cannot claim special privileges in a 
matter of national interest. All this will necessarily 
involve long discussion in the Chamber and the Senate, 
and the companies cannot obviously wait indefinitely 
for a complete solution of their difficulties. The crucial 
point at the moment is that since 1926, when the Govern- 
ment imposed a “ temporary "’ exorbitant tax on passenger 
and goods traffic for the relief of the franc, which had 
dropped to a perilously low level, the State has extracted 
from the railway companies no less than 18,690 million 
francs. This is far in excess of the total railway deficits. 
The companies insist on the State sacrificing some of this 
revenue by reducing the traffic tax to its previous level. 
That is what the State cannot do at the present moment 
when the Government does not know which way to turn 
in order to make up for the huge Budget deficit. The 
chances of the railway companies obtaining early relief 
are, therefore, none too promising. 


Wagon Building. 


So little money has been available for the 
renewal of rolling stock this year that wagon builders have 
been proposing to the Government different financial 
combinations whereby orders could be distributed without 
putting any present burden on the national finances. 
None of them has been accepted, and builders have been 
discharging men at a rate that promised to leave all the 
shops at a standstill during the winter. It is now stated 
that the Superior Railway Council has succeeded in 
obtaining permission to put in hand during 1933 a pro- 
gramme involving an expenditure of about 400 million 
francs. It will comprise sixty locomotives, 200 coaches, 
and 3000 trucks. This is a small amount of work in view 
of what had been agreed upon for distribution under the 
five years’ purchasing programme, which has obviously 
now been abandoned, but it will, at all events, avoid 
the necessity of wagon builders closing down their shops, 

Civil Aviation. 

The Government has published the statutes for 
civil aviation whereby the annual subsidies paid by the 
State to private companies will not exceed 200 million 
francs. Conventions may be entered into with companies, 
whose air lines offer sufficient guarantee of security for 
a period of fifteen years. The State will receive a number 
of shares equal to 25 per cent. of the total in return for 
the subsidies, and will be proportionately represented 
on the boards of directors. These statutes fixing the 
duration of the conventions to fifteen years will give 
satisfaction to the companies who have always complained 
that the short-term subsidies did not give them a fair 
chance to develop their services. The publication coin- 
cides with the Air Orient and the Air Union compani 
considerably increasing their respective capitals with the 
participation of the International Sleeping Car Company 
and navigation companies, and, in addition, the Air Orient 
has the Suez Canal Company as a shareholder. 


Flood Protection. 


Some parts of the Midi have again been ravaged 
by floods, and as they have been of a particularly disastrous 
character during the past few years, it is assumed that 
they arise from special causes, the general theory being 
that extensive deforestation may have lessened the 
capacity of the land to retain water. The work of the 
forestry engineer, who is highly specialised, has, therefore, 
grown in importance, and the scientific laying out of woods 
and forests is being carried on systematically. If the 
rivers were free to carry off the water there would be no 
serious floods, and engineering skill has to be devoted to 
the removal of obstacles and the reconstruction of bridges 
that offer impediments. The most serious obstacles are 


the towns which strangle the rivers. No general scheme 
can be carried out for the prevention of floods, but they 
can be attenuated by ‘the numerous partial works that 
are necessarily proceeding slowly on account of the cost. 
In the case of heavy floods there can be no immediate 
remedy. In the Roussillon, a bridge, 100 m. long, over the 


British Patent Specifications. 


When an i is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications 
Sale Branch, 25, South 
at le. each. 

The date first given is the date 
at the end of the abridgment, is 
complete Specification. 


4, 





may be obtained at the Patent Office, 
pton-buildings, Chancery-lane, C., 


ge 





ication ; the second date, 
of the acceptance of the 


INTERNAL COMBUSTION ENGINES. 

383,600, September 17th, 1932. 
—Srakkine Puives, R. 
Bosch Aktiengeselischaft, 4, 
Militdrstrasse, Stuttgart, 
Germany. 

In sparking plugs which are 
employed in high-compression 
engines it is usual to employ an 
electrode of expensive material, 
such as platinum, which is 
secured to the central pin and 
soldering by riveting. It has 
been found that silver solder 
is not very durable at the tem- 
peratures obtaining in high- 
compression engines, and there- 
fore the electrode becomes 
loose. This drawback does not 
occur in electrodes which, 
according to the invention, are 
soldered with a solder of gold 
and nickel. A smal! platinum 
plate A is riveted on to the end 
of the central electrode B and 
soldered with gold solder. It 
has been found that a gold 
solder particularly suitable for 
the present purpose consists of 
50-60 per cent. of gold and 
50—40 per cent. nickel. Novem- 
ber 17th, 1932 
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DYNAMOS AND MOTORS. 


382,949 May 12th, 1931.—AuTromatic ReGuLaTors FoR 
Dynamo-eLectric Macnuines, The British Thomson- 
Houston Company, Ltd., of Crown House, Aldwych, London, 
W.C.2. 

In accordance with this invention, means are provided whereby 
the regulator A of a polyphase generator B is made responsive 
to both balanced and unbalanced voltage variations without 
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providing the regulator with as many separate control units 
as there are phases. As will be seen from the di , trans- 
formers C feed the main control element D of the r 
through rectifiers E. With this arrangement each secondary 
winding of the transformers E carries a current proportional to 
one of the plane voltages of the circuit, so that the control coil 
D carries a direct current which is proportional to the sum or 
mean value of these voltages.—N: 10th, 1932. 


383,861. April 5th, 1932.—MvuLTIPLeE-conpvucToR SQUIRREL- 
cack Tyre Inpuction Motors, Eiro Shigyo, of 12, 
Hakubun-cho, Tairen, South Manchuria. 

According to this invention, in multiple-conductor squirrel- 
cage type induction motors the upper and lower rotor con- 
ductors spaced about one pole pitch P are successively con- 
nected in series on one side of the rotor, while on the other the 
conductors are short-circuited, or connected with one or more 
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end rings. As one and the same current flows in the uw 
lower rotor conductors, it is explained, and when 
current is smaller than that of the upper rotor conductors and 
is larger than that of the lower rotor conductors as pared 
with the ordinary induction motors, the core parts surro i 
the upper rotor conductors are protected from overheating 

the motor starting torque is i d on it of i 
resistance, chiefly reactance, of the rotor.—April 5th, 1932. 
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SWITCHGEAR. 


383,931. July 23rd, 1932.—Liquip-Break Evectrric SwircHes 
or THE ExPLosION CHAMBER Tyre, International General 
Electric Company, Incorporated, of 120, Broadway, New 
York, U.S.A. 

The object of this invention is to render a liquid-break 

switch of the explosion chamber type capable of dealing with 

widely varying switching conditions. The explosion chamber A, 

which is filled with the liquid, is resiliently mounted on the two 

rods B by means of the springs C. The current supply to the 
stationary contact in the chamber may be flected y known 
means, such as the spirally wound metal strip D. As soon as 
the movable contact rod E leaves the fixed contact F, which is 
integral with the chamber, an arc is set up which generates 





river Tét collapsed entirely under pressure of the flood. 





arrow. When the moving contact passes out of the chamber 
into the container H filled with liquid, the level of which is 
located above the chamber, the arc is drawn through the 
opening and is then rapidly extinguished by the jot of expanding 
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vapour. Owing to the fact that the moving contact, together 
with the blow-out member, move in the opposite direction 
to the contact rod, a high speed of rupture is also obtained. 
November 24th, 1932. 


AERONAUTICS. 


383,821. February 16th, 1932.—Axgrorous, J. F. Ziegler, 
Schwarzenbergplatz 2, Vienna |, Austria. 

The inventor describes as a “ transverse driven body " such 
a thing as an seroplane wing or a boat's sail, and claims as 
follows :—‘' A transverse driven body with a streamline-shaped 
outline in cross section and with at least one conducting passage 
extending from the under to the upper side and forming a slot 
transverse to the direction of flight for a suction stream produced 
by the partial vacuum formed by the flow on the suction side, 
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characterised by the feature that between the inflow and outflow 
ends of said slot, of which both edges of the former lie within the 
outline of the bottom surface and the latter in the apical zone 
or the adjacent main zone of the top surface, a direction reversing 
passage is provided, which extends towards the front beyond the 
said inflow and outflow ends—for instance, a C-sha) trans 
verse slot—so that the suction stream which sweeps in the first 
place forwards and after its reversal backwards leaves in the 
said apical or main zone."’"--November 24th, 1932. 


TRAMWAYS AND RAILWAYS. 


383,124. February 8th, 1032.—Pweumatic Tires ror Rar- 
ways, Michelin et Cie, Clermont-Ferrand, Puy-de-Dome, 
France. . 

In this rubber tire for railway service, a broad, flat tread 
is ensured by inserting in the tread a “ member” A, which 
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can be formed of canvas or other suitable material. Alterna- 
tively, it may be formed of cotton threads or wires extending 
circumferentially round the tire. It is essential, however, that the 
member be of sufficient rigidity to maintain the shape of the 
tire when inflated and/or under load.— November 10th, 1932. 


MISCELLANEOUS. 


383,908. June 20th, 1932.—Devices ron Transmirrine Hick 
on Meprom-rreqvuency OscrtzatTions Atone PowEr 
Surrry Crecorts, N. V. — Gloeilampen-fabrieken, of 
Emmasingel 13p, Eindhoven, Holland. . 

In transmitting electric oscillations of high or medium 


lf 
“ic 


frequencies by way of power supply circuits the transformers 
pee always present in such supply circuits have to be 
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vapour in the chamber A. The vapour pressure drives the 
chamber backwards in the direction indicated by the lower 





ri for the higher frequencies, as ot ise these frequencies 
would not pass. Hitherto this bridging has been effected by 
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means of condensers which are just large enough to allow the 
higher frequencies to pass, but constitute for the low frequencies 
of the supply circuit practically an infinitely high resistance. 
In cases, however, in which the impedances of the lines differ 
considerably from each other the method is impracticable. If, 
for example, the line A is an overhead high-tension line and if 
B is a low-tension cable loaded with many fighting units, motors, 
&c., the impedance of A is a great many times larger than that 
of B. According to the invention, the power transformer D has 
connected in parallel with it a high or medium-frequency trans- 
former E, both the primary and the secondary of which have 
connected in series with them small condensers C. These 
condensers are variable in order to permit of adjusting them to 
current resonance for the high or medium-frequency oscillations. 
The transformer windings of E are caused to conform with the 
various impedances of A and B, preferably, by choosing a ratio 
of transformation which is substantially equal to the root of the 
quotient of the impedances.— November 24th, 1932. 


November 20th, 1931.—MuLti-PHAsE CONDENSERS, 
Aktiengesellschaft, of Berlin- 


383,424. 
Siemens-Schuckertwerke 
Siemensstadt, Germany. 

The invention relates to a multi-phase condenser, and more 
particularly to a three-phase cond with windings connected 
in series. The condenser reels A BC are combined to form 
assemblies of reels D, E, and F (one assembly for each phase), 
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and arranged in series. Between the assemblies plates G and H 
are placed, and are connected to the phase terminals J and K. 


The clamping plates are interconnected by tie rods L and a | 


plate M is connected with the phase terminal N, the plate being 
m connection with the phase connection O through the tie rods 
L. One of the tie rods L serves as a third point connection. 
November 17th, 1932. 


383,431. November 25th, 1931.—PotyrHase Current Dis- 
TRIBUTION CrrcuITs FOR Mercury Vapour ReEcrTIFIERs, 
Siemens-Schuckertwerke Aktiengesellschaft, of Berlin- 
Siemensstadt, Germany. 

Chis specification describes a circuit for preventing the rise 

of potential with reduction of load or absence of load on a 

mereury are rectifier. The primary star-connected winding of 
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the rectifier transformer is indicated by A and its secondary 
star-connected winding by B, to which the six anodes C of the 
rectifier are connected. In accordance with the invention, a 
system of choking coils D with highly saturated iron cores serves 
as supplementary apparatus for the purpose mentioned, the 
coils being connected to a special auxiliary winding E of the 
transformer.— November 17th, 1932. 


383,913. June 25th, 1932.—Prre Jornts, Babcock and Wilcox, 
Ltd., Farringdon-street, London, E.C.4; and F. H. Smith. 
This invention relates to pipe joints with a seal weld and has 
for its object to provide a joint affording a certain degree of 
flexibility permitting the weld to be easily chip out when it is 


necessary to break the joint, so that it is possible to break and 
re-make the joint many times without injury to the joint surfaces. 
A denotes the usual flanges which are fixed to the pipes B by 
welding at C and screwing or other method, which flanges are 
adapted to be drawn together by bolts E. 


In the embodiment 








illustrated in Fig. 3, A denotes the flanges which are loose on the 
pipes B, the ends of which are turned a and present shoulders 
engaged by the loose flanges A which are drawn together. 
The flanges or pipe ends are at the outer 





Forthcoming Engagements. 








to leave a small gap F between the flange faces or pipe ends. On 
this portion of the flange faces or pipe ends channels or the like G 
are formed, which co-operate to provide s which, in con- 
junction with the gap F, provide for a certam degree of elasticit 

of the parts which are seal welded together at I. As indicated, 
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| the gap extends preferably from the inner periphery of the 
channel to the outer periphery of the flange or pipe joint. With 
| large flanges two annular channels may be provided by the faces 
| of the flanges. A metal-to-metal joint is made at the inner 

riphery of the flange or pipe end, as indicated at K in the 
gures of the drawing. It will be seen that the weld can be 
chipped out easily when it is necessary to break joint, so that it 
is possible to break and make joint many times without injury 
to the joint surfaces.—November 24th, 1932. 


383,782. January 7th, 1932.—Power Units, W. A. White and 
White's Marine Engineering Company, Ltd., Prince Consort- 
road, Hebburn-on-Tyne. 

The inventors suggest the more or less familiar arrangement of 

a reciprocating engine A, exhausting into a low-pressure turbine 

B, both of which are geared with the propeller shaft C ; but 





| 

| N°383.782 
: 
i 

| 





{ } 
{\ 
| | 
| / 
; oy, 
C 
| rsd 
i i i 
k— 





| they go on to make some very wide claims, including the use of 
| an internal combustion engine in the place of a steam engine. 
| Finally they say that a main object aimed at throughout is to 
| run the reciprocating engine, the turbine, and the propeller 
shafts at speeds adapted to give the highest efficiency in each 
case, while at the same time securing compact arrangements of 
plant._-November 24th, 1932. 


383,787. January 8th, 1932.—-Sream Tuaes, G. F. Gerdts, 31, 
Markusallee, Bremen-Horn, Bremen, Germany. 

Che inventor points out that one of the chief causes of trouble 

with steam traps is the high velocity of discharge, which causes 
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the erosion of the valve seating. He consequently arranges a 
choking device A in the inlet to the trap to check an excessive 
flow through the trap valve B, which is controlled by the float C. 
—November 24th, 1932. 
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Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
hat, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the eting In all cases the TIME an 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 

Juntor Inst. or Enctneers.—39, Victoria-street, 8.W.1 
“The Design of Kilns for the Seasoning of Timber,’ Mr. E. A. 
Steel. 7.30 p.m. 

SaTrurDAY, DecemBER 3lsr. 

Roya Inst. or Great Brrram.—21, Albemarle-street, W.1! 
Christmas Juvenile Lectures, ‘‘ Round of the Water : (iii.) The 
Atmosphere,” Prof. A. O. Rankine. 3 p.m. 

1933s. 
Tusespay, JANUARY 3xv. 

Inst. or AUTOMOBILE ENGINEERS.-—-At Royal Soc. of Arts, 

Adelphi, W.C.2. “ Electrical Equipment for Automobiles," Mr 


E. A. Watson. 7.45 p.m. 
WEDNESDAY, JANUARY 41H. 
Inst. or Avtromosmez Enorveers.—Queen’s Hotel, Bir 
mingham. “ Electrical Equipment for Automobiles,” Mr. E. A 
Watson. 7.30 p.m. 


Fripay, JANUARY 6rH. 

Jonton Inst. oF Enoiverrs.—39, Victoria-street, 5.W.! 
“Stress Recorders and their Use in Railway Bridge Work,” 
Mr. G. F. Kent. 7.30 p.m. 

Ratway Civus.—57, Fetter-lane, E.C.4 
head Railway,” Mr. J. Macnab. 7.30 p.m 

Monpay, January 9ru. 

CHARTERED Surveyors’ Instrrution. 
street, 5.W.1. Meeting. 8 p.m. 

Inst. oF Sanrrary ENGINgeERs.—Caxton Hall, Westminster, 
S.W.1. Presidential Address, Mr. Henry ©. Adams. 6 p.m. 

Toespay, January 1l0rs. 
or AvuTomMosILeE ENoIngegers.—King’s Head Hotel, 

** Electrical Equipment for Automobiles."’ Mr. E. A. 
7.30 p.m. 

Wepnespay, Janvany lirs 

Soorety or Guiass TecuNnoLtocy : Lonpow Secrion.—-Holo 
hane, Ltd., Elverton-street, 8.W.1. Discussion, “* Automatic 

emperature Control of Direct-fired Furnaces,” Mr. W. A. 
Moorehead. 7.30 p.m. 

Tuurspay, January l2rs. 

InsTITUTE OF Metats: Lonpon Loca. Secrion.—lIn the 
Rooms of the Society of Motor Manufacturers and Traders. Ltd., 
83, Pall Mall, 8.W.1. ‘‘ The Zine Industry,”’ Mr. Stanley Robson. 
7.320 p.m. 


“ Liverpqol Over 


12, Great George 


Inst. 
Coventry. 
Watson. 


Faimway, JANUARY 13raH. 

Inst. OF MecuanicaL Enorveers.—Storey's-gate, S.W.1 
“ The Compression-ignition Locomotive and its Applicability to 
British Railways,” Lt.-Col. L. F. R. Fell, D.S.0. 6 p.m. 

InstrTUTs oF Merats: Norru-East Coast Locat Section 
(Joint meeting with Society of Chemical Industry).—In the 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-on-Tyne. “* Corrosion of Metals in Salt Solutions and 
Sea Water,” Dr. G. D. Bengough. 7.30 p.m. 

InstTiIruTe oF Metais: SuHerriecy Locat Secrion.—-In the 
Non-Ferrous Section of the Applied Science 7 of the 
University, St. George’s-square, Sheffield. ‘‘ Metal Spraying,” 
Mr. Kenneth Gray. 7.30 p.m. 


Junior Inst. or ENGINEERS S.W.1 


39, Victoria-street, 


“Some Practical Notes on Vibration," Mr. J. Calderwood 
7.30 p.m. 
Monvay, January léru. 
Inst. or AvuTomopiLe ENGineers..-At Inst. of Engineers 


and Shipbuilders in Scotland, 39, Elmbank-crescent, Glasgow. 


“Electrical Equipment for Automobiles,” Mr. E. A. Watson 
7.30 p.m. 
InstitcTe or Metats: Scorrisn Locat Secrion.—In the 


Rooms of the Institution of Engineers and Shipbuilders in Scot 

land, 39, Elmbank-crescent, Glasgow. ‘‘ Aluminium-bronze, 

Mr. F. Hudson. 7.30 p.m. 
Tuespay, January liTH. 

Inst. Or AuTomosite Enotneers.--Victoria Hotel, Wolver 
hampton. ‘Alloy Cast Irons in Automobile Construction, 
Dr. A. B. Everest. 7.30 p.m. 

WEDNESDAY, JANUARY 

Dieset Enorve Users Association.—Caxton 
“Small Marine Diesels,"’ Mr. O. Wans. 3 p.m. 

lyst. or AvTomMOBILE EncingeEeRs.—Metropole Hotel, Leeds. 
“ Electrical Equipment for Automobiles,” Mr. E. A. Watson. 
7.15 p.m. 


18TH. 
Hall, 8.W.1 


Tuurspay, January 19ru. 

InstrruTe or Metats: Bramincuam Loca. Secrion.-—In 
the University, Edmund-street, Birmingham. ‘* Moulding 
Sands,” Dr. J. G. A. Skerl. 7 p.m. 

Tuurspay, January 26ru. 

Inst. or Crvm Enoivneers: YORKSHIRE 
Royal Victoria Station Hotel, Sheffield. 
6.30 for 7 p.m. 


ASSOCIATION. 
Annual dinner. 


Fripay, JANUARY 27TH. 
Inst. oF Evecrricat Encingsers.—Grand Hotel, Harrogate. 
Dinner and dance. 8 p.m.—2 a.m. 
THurspay, Fesruary 2Npv. 


Inst. or AvuTOMOBILE ENGINEERS.—Merchant Venturers 
Technical ey ~ Bristol. ‘ Alloy Cast Irons in Automobile 
Construction,”” Dr. A. B. Everest. 7 p.m. 
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PRE-HEATED SAVES ITS COST IN A FEW MONTHS 
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OR OF SERVICE AND GOES ON SAVING. 
NO STEAM JETS, FORCED DRAUGHT 
ATMOSPHERIC OR OTHERWISE. SMOKELESS AND 
AIR. NOISELESS IN OPERATION. BURNS 


LOW GRADE FUELS WITH HIGHEST 
EFFICIENCY. THE MOST FLEXIBLE 
STOKER ON THE MARKET. MAIN- 
TENANCE COSTS NEGLIGIBLE. 
EFFICIENCIES OF WELL OVER 80%. 
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THE HEATLY-GRESHAM ENGINEERING CO., LTD. 
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A COMPLETE GEAR CUTTING 
SERVICE 


We hold at your service : 




























































Once installed, a Spiral Chute 
costs nothing to run; there 
is no maintenance because 
there is nothing to get out of 
order. It will very quickly re- 
pay the small capital outlay by 
reducing handling timeand cost. 


SPENCER 


(MELKSHAM) LTD. 
MELKSHAM, WILTS. 


A staff of gearing specialists to 
design gears and to give reliable 
advice on all gear-cutting pro- 
blems. 

A Laboratory where tests can 
be made on all materials. 

An efficient Gear Cutting De- 
partment equipped with modern 
machines. 

We quote for complete gears 


or for cutting the teeth on cus- — prices STRICTLY COMPETITIVE. 
tomer’s blanks. 


cooALFRED HERBERT LTD. COVENTRY>°° 
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must be attained without 
sacrificing quality and service : use 
“EVERITE” Asbestos - Cement 
Pressure Pipes, which cost less, elimi- 
nate corrosion and maintenance, and 
are always right ! 








Senc' for literature and quotations. 
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HIGH SPEEDE 


FOR PRODUCTION REQUIREMENTS WHERE 
SPEED OF OUTPUT IS OF PRIME IMPORTANCE. 


RUSSELL HEAVY DUTY 
COLD SAWING MACHINES 


CANNOT BE SURPASSED. 
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13 MODELS 
AVAILABLE IN 
BOTH VERTICAL 
& HORIZONTAL 
TYPES. 






Write now for full details of 
the features which make these 


HDV 20 (VERTICAL) . 
machines outstanding in their class. 


shown above 


HD. TYPE (Vertical).—Saw withsingle HDV. TYPE (Vertical).—Similar to HD. 
speed to spindle recommended where type but with gear box giving four 
there is little variation in the material speeds to the spindle, thus making the 
to be cut. Speed supplied to suit machine adaptable for cutting a large 
customers’ requirements. range of materials. 


SOLE AGENTS FOR ENGLAND, WALES & IRELAND : 


CHARLES CHURCHILL & C® L™. 


MACHINE TOOL HEADQUARTERS, 


ALBERT STREET, BIRMINGHAM. 


ALSO AT LONDON, MANCHESTER & GLASGOW. 
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Manufacturers of 
TERRY Spring Service ishest grade 
: ‘ SPRINGS, PRESSWORE, 
guarantees working actions 
cumnt taal lene Doane. “® _ WIREWORK and LIGHT 
CAPSTAN WORK for all 
You must buy service—but you do engineering purposes. 


not always get it, buying on price. 


If your lower-priced springs do FLEXIBLE SHAFTING 

















not work well and have to be and FLEXIBLE SHAFT 
discarded—original cost goes up. OUTFITS. 
Why not ask us to quote for SPRING WASHERS. 
your requirements? Wedosoto g7REL SPRING 
pattern or print—for any quantity BELTING. 
in any me and guarantee 

‘ «heron PIPE and TUBE 

BENDING SPRINGS. 






DRILL SPRINGS, 
ete. ete. 





Write for 
Complete List. 
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HERBERT TERRY & SONS, LTD., Mftrs., 
REDDITCH, ENG. Est. 1855. 
Birmingham : 


London : 
27, Holborn Via. 210, Corporation St. . 

















Manchester: 
279, Deansgate 
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LINDNER 
THREAD GRINDERS 








for gauges and taps of all sizes 
and types of thread. Full form Whitworth 
ground in one operation 
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Highest production — Greatest accuracy 
Sole Agents for Great Britain of the Herbert Lindner G.M.B.H., Berlin, O 17. 


STEDALL-DOWDING 


MACHINE TOOL COMPANY, 
145-155, ST. JOHN STREET, LONDON, E.C.1. 


Telephone : CLERKENWELL 6400. Telegrams: GUYFRANDOW, SMITH, LONDON. 
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HIGH SPEED OIL ENGINES 


reliability and economy. 





of proved 
Ideal -for 
Motor Transport, Light Locomotives, 
Electricity Generation, Pumping Sets, Etc., Etc. 


19 2 

to to 
-102 6 cylinder 
B.H.P. models. 





The Light Locomotive illustrated above wes 

built by the Avonside Engine Co., Ltd., of 

Bristol, and is operated by a Gardner High- 
Speed Oil Engine of 57/68 B.H.P. 


Hand Starting from cold without preliminary heating. 
Burns Diesel fwel-oils with high economy. 


NO, MAGNETOS—NO PETROL—NO CARTRIDGES 


Compared with a petrol engine this type 
effects a saving of 80% in fuel- cost. 








L. GARDNER & SONS, LTD., PATRICROFT, Manchester. 
Loadon Office 115, Queen Victoria Street, E.C. 4. 
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HURST, NELSON & CO., LTD. 











4#-TON OPEN WAGON 
AS BUILT FOR CHINESE GOVERNMENT RAILWAYS. 


THE GLASGOW ROLLING STOCK & PLANT WORKS, 
MOTHERWELL 


London Office: 32, GREAT ST. HELEN’S, BISHOPSGATE, E.C. 3. Glasgow Office : abt amererbwre-sedtan 


| MODERN 











M.F.M. FURNAGES 


CAS, Oll, COAL OR COKE FIRED. 


























The MANCHESTER FURNACES, Led., 
Ashton New Road, MANCHESTER. 
WY 
11 MICHELL BEARINGS, Ltd., 
; a ENGINEERS & MANUFACTURERS OF 
Michell Thrust & Journal Bearings 


Registered Office & Works: 
South aren Newcastie-on-Tyne. 


F | Be NEW ORY 












































NEWBURY—ENGLAND 
MARINE & INDUSTRIAL 
DIESEL ENGINES UP TO 400 +P. 





Locomotive Bullders, DARLINGTON. 
London Office - 25, Vicronta Stazet, Weermiverer 


LOCOMOTIVES «ca end Servi 


Telecrams; Rocket, Darlington: Al!tiscope, ood 
Nat. ‘Tel.—2700 Darlington 0650 Victoria. 
Codes; A BC, Sth Edition Restacasing Standards. 
Engineering Telegraph. 


SUPERHEATERS “°c: “Souths” 


T. SUGDEN, LTD., 
180, Fleet Street. London, E.C.4. 


| See Advt.—*“ Engineer "’—Dec. 2. 


ROBERT STEPHENSON & CO. L? 























GRAIN, CHILL & STEEL ROLLS 
HEAVY GASTINGS Sccct, “t'40 tom. 























| The entire mill of the Whitehead Iron & RB. TENNENT, LivireD, 

| SP Co. Lid. at Newport, is equipped with COATBRIDGE, NB. 
“Metrovick” Rolling Mi otors, Contro 5 
Gear, Transformers, Switchgear and Metering, | THE HYDRAULIC 
and conforms to the most modern practice. ho ened ey LTD. 
The above illustration shows the 1500 h.p. > - ae 

Roughing Mill Motor and the 100 h.p. Edging December 9, 1932. 

f Mill Motor at work in No. 2 Mill. 
For Rolling Mill drives of all types consult— | TWenmon a. 


Aickerg wn 


} I'Vic kerg * N @ | a OnOn @ = 
ELECTRI wer Soa eT CO. LTD. > SiT EA M 
TRAFFORD_PARK_--- MANCHESTER Bana TRAPS 


_ COSMOS ‘LAMPS: = METROVICK’S “LIGHT” PRODUCT sinus WORKS “West” GOs 
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NEW “Thompson” 


BOILERS 


EX STOCK 


MOST MODERN “DISH-END” 
TYPE. 


WITH CORRUGATED SECTIONS. 











STANDARD, 
SIZES IN 
STOCK. 





JOHN. THOMPSON 


“ECONOMIC” - 





BOILERS. 





Also WATER TUBE, CORNISH 








and VERTICAL BOILERS. 
SUPERHEATERS and PIPEWORK. 


JOHN THOMPSON 
(WOLVERHAMPTON)} LTD., 


WOLVERHAMPTON, Eng. 




















MARINE A STATIONARY ENGINES 
DIESEL 


models. 
PETROL PARAFFIN 


7 to 105 ELP. 


in two, four and six cylinder modeis 


GLENIFFER 





ENGINES Ltd., 
Anniesland, 
GLASGOW, W.3. 





3 Cylinder 45/60 H.P. Diesel Engine direct coupled to 


a 30 K.W Generator. 

















DE BERGUE & Co., Ltd., Manchester 


(In Mem aul Valbleay Liquidation) 


ALLEN PNEUMATIC 


NEARLY 100 
STANDARD 

PATTERNS TO 

CHOOSE] FROM.! 


The Goodwil!, Patterns, 
Drawings and Stock of 
this branch of the 


Company's business are 
for di 5 











CRANES 
OF ALL TYPES. 
JOHN GRIEVE & CO., 
MOTHERWELL. 














Electric of every 


Cranes type 


Manchester 


Royce Ltd 











BROTHERHOOD 
REFRIGERATING PLANT. 


PETER BROTHERHOOD, LTD., 


PETERBOROUGH. 














OWE. UREN? 


POSSILPARK , GLASGOW 


wee a ~ ey Saat wins) 








The L) CLYDE STRUCTURAL _—— Co. Ld. 


STEEL ROOFS 











CENTRIFUGAL and 
TURBINE PUMPS 


HSL Type. 


Unusual! Combination 
Hicu Erriciency and Low Price 


Our HSL horizontal split casing pump 
is made in sizes from 4” to 24” and 
is designed to deliver a large volume 
of water against a low head. The 


the illustration. 


He} isle). | 
39, Victoria Street Swi 











GILLESPIE & Co.. Ltd., 
cern Bien 7, Leedeaball St, London, £C.3. 


- 





pump is easy to dismantle for inspec- 
tion or repair, as may be seen from 


Write for List No. 1501. ~ s 


READING 


“ Centrifugal” 


Symbol. 


[Dulsometer Engineering Ce | +d 





Nine Elms Iron Works 





DOUGLAS FRASER & SONS, Ltd., 


ARBROATH. 


MILL GEARING, BELT 
PULLEYS, & ROPE PULLEYS. 























LEEDS ENGINEERING 
& HYDRAULIC co., trp. 


RODLEY. 














WOOTTON BROS., Lro. 


COALVILLE, NEAR LEICESTER. 
Telegrams: Wootton, Coalville. 


Brickworks Plant. Sanitary Pipe Plant. 


CLAY-WORKING PL. PLANT. 


Colliery Plant. Millwrights. 








ABBOTT & CO. (Newark) LTD. 
High-class Boilermakers 


Newark Boiler Works, NEWARK, Notts. 
Tel. Add.—Abbott, Newark. Tel.—We. 34. 
See Displayed Advertisement, Dec. 23rd. 








HIGH SPEED STEAM ENGINES 
ROTOKLENE STRAINERS 
ASHWORTH & PARKER, 


BURY. LANCS. 
See illustrated adver tin alt issues, 

















BRICK MACHINERY. 
BENNETT & SAYER 
Engineers, a, “ General 


DERBY. 



















LONDON OFFICE : 
11, Queen Victoria Street, E.C. 4. 


Makers of any type of Weighing A pparatus 


ASHWORTH, SON & Go.,. Ltd., Midland-tron 


WEIGHBRIDGES 





EXCLUSIVE FEATURES. 


Patent Oil Bath Knife Edge System for the 
elimination of all tusting and corrosion 
of knife edges and bearings—the vital 


parts, 


Longer Service. 
Increased Efficiency. 
Guaranteed Interchangeable Components. 


Considerably Reduced Maintenance Charges. 


ILLUSTRATED PARTICULARS ON REQUEST 


Works, DEWSBURY, England. 











¥ 
¥ 
i 





ae 
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IM ONS 99 TRAILING SUCTION HOPPER DREDGERS ... 
GOLD & TIN RECOVERY DREDGERS .. 
HOPPER BARGES, FERRY STEAMERS. 


P A i EN : REPLACE PARTS for EXISTING DREDGERS. 


MARINE INVENTORS and FIRST CONSTRUCTORS ... 
DREDGE PLANTS— OF “HOPPER” and “STERNWELL” .. 
of all descriptions and ( U i | KK DREDGERS and ELEVATING... . 
up to the highest capacity. DECK FERRY STEAMERS ae re 
CONSTRUCTORS OF HOPPER Telegraphic Addresses : 

& BARGE-LOADING BUCKET ER Simons, Rewraxw; Simona, Loxnon 
DREDGERS; BARGE-LOADING, RE- CODES : A BC 6th Edition 


CLAMATION & “SIMONS” CUTTER 


SOUTT’S 10th Edition 
sem DREDGERS ........°" 
Proprietors of ALFRED WATKIN’S BRITISH PATENT for ROTARY SPUDS. London 0 fhice : 


83, VICTORIA STREET. 
Builders of Dipper and Drag Line Dredgers of the latest type. 


__WM. SIMONS & CO., Ltd, RENFREW, near GLASGOW. 


7 6 


CONVEYOR: ELEVATOR C: 


LOWER BRIDGE WORKS, 


ACCRINGTON, LANCASHIRE. = "Geyer, erin 


Contractors to H.M. Government. 


SPIRAL CONVEYORS, BUCKET ELEVATORS, Erc. 


Due. 30, 1982 
=a ——— 
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@™"HEAVY DUTY, ABPARATUS 


ya BURN-OUTS 
by using 













(ASBESTOS FIBRE INSULATED) egd. 


WIRES an STRIPS 


We shall be 
pleased to 
send YOU 
Samples and 
Details 


THE LONDON ELECTRIC WIRE COMPANY AND SMITHS, LIMITED. 
Leytonstone, se0e 110 tines, CHURCH ROAD, LEYTON, LONDON, E. 10. ..,,,.Zearem: 


LEWCOS, LONDON.” 
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Single Nozzle Model VN Drayton 
STEAM DE-SUPERHEATER 





The Drayton Model 
VN De - superheater 
is available as a stan- 


capacities. These | SPRING 
adicded poate RELIEF VALVES 


very little space or 
fitting. of all types, embodying the most 
modern principles of valve con- 
struction, and built to give positive 
The Model VN De-superheater ensures When required for constant service it unfailing action, and lasting service. 


on ample supply of dry saturated steam is equally satisfactory. The patent ad- 

at a moment’s notice. Whether the justable nozzle gives perfect atomisa- They are applicable to Pumps, 
demand is for a full supply as in the tion at all loads from full to zero. | Heaters, Hot Water 
case of breakdown of main turbines or The simplicity of the component parts Boilers, Lifts, and for 


for a small bleed to make up a slight and strong construction of the spray = whe 

] rpos a 
shortage of process steam, the Model nozzle and regulator reduces the : , Ratios V 1 . Tod 
VN will instantaneously adjust itself to necessity for maintenance attention to : . oe = eet 
meet requirements. a minimum. : DEADWEIGHT AND LEVER SAFETY VALVES 


: MADE UP IN ALL TYPES AND SIZES TO 
(List 174/38 sent on request.) ~ MEET SPECIAL CONDITIONS. <7 
J an All Sizes of Spring Relief and Pop Safety Valves in stock 
MANUFACTURED BY % for immediate delivery. List on request 


THE DRAYTON REGULATOR , British Steam Speciacties L” 


AND INSTRUMENT CO., LTD. 
R 
West Drayton, MIDDLESEX. Wharf Street, Mie 
e en 
(asi alloyed dwon Kod, ec 
BREAKERS 


GRANULATORS 


-_ meneiacal 
\ ‘a CRUSHING ROLL‘ 
Ai n 5 
> ROTARY HAMMERS 
i r i FOR STONE, ORE 
. GRAVEL, COKE 
Ne Gravel Ee 
Nitricastiron is a special alloy casting which can ° 


be surface hardened "by the “ Nitrarding ” pro- ROTARY AND 

cess to give a BRINELL HARDNESS OF 900— ol =: ine 

1,000 to a depth up to -020’. VIBRATING SCREENS 

The rod is readily machinable before hardening bad 

and by our special process of casting is rendered ELEVATORS 

entirely free from blow holes and detrimental CONVEYORS 

inclusions. It is supplied rough machined to },” m nee 

above nominal diameter. AND LOADER 
Write for free sample and full particulars. 


SHEEPBRIDGE STOKES CENTRIFUGAL 
CASTINGS CO., LTD 


SHEEPBRIDGE WORKS, CHESTERFIELD. 








i213 






































STONE DRYERS 





ENSURE A REGULAR and CORRECT LUBRICATION ! | RS FOR 
by fitting the 3 ARMACA 


“ROTHERHAM” |@m 2 Ee 


No. 0 ‘ zy 7 ~~ SCREENING 
a INSTALLATION 


MIDGET SIGHT FEED LUBRIGATOR Grameen, Oashe, ate screw. 
Elevator, Screen, Bins and AND MINE 


Saves its cost in a short space of time. No Rejection Returning Device. As ° 
supplied to Councils and Public 


waste as in filling a blind oiler. Flow of edie ox BhLIES ZE3 Ovessens. 
oil can be controlled as desired. 
GOODWIN, BARSBY 
sad i . LTD., 
Supplied in standard threads. oo é.2°O a> Wi Ae 


Dept. R. LEICESTER. 


int ; 7 Tel. Leicester 22934. : my, 
Brass Finish 3/6 Polished Nickel Plate 3/9 en ae LRA — FIT 
Tel.—Holborn 9388. 


omwaier see ROTHERHAM & SONS Ltd. Coventry SS Te 


size of article. 
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TU PECEUERS 













Single Column Vertical Boring Mills of latest design. 34 to 
60 inches Turning Dia. built in batches. Full utilization of all 
High-Speed Tools and Tungsten-Carbide Alloys. The most 
economical Tools for mass production ofall parts, such as locomotive 
and car wheels, gear-wheels, pistons for steam and oil engines, 
motor-car wheels, cylinder covers and flanges, rings, bushes, etc. 


dl 
ae 


Single Column Vertical Boring Mills 
Large Single Column Boring Mills 


up to 33ft. Turning Dia. and 
larger, for economically machin- 
ing large magnet wheels, discs 
flywheels, shaft linings etc. 











Schiess-Defries A:G. Dusseldorf 


also: 25, Victoria Street, London, S.W.1. 


AGENTS :—Great Britain—Alfred Herbert Ltd., Coventry. Australia—Alfred Herbert Ltd., 


Ltd., P.O. Box 619, Johannesburg. India—j. O’Hara Murray & Co., 100, Clive Street, Calcutta. 





503-505, Kent Street, Sydney. South Africa—Fraser & Chalmers, 
m—L. Leybold Shokwan A-G. ; Tokio: Nihonbashi-ku, Tokyo 


Tatemono Building. South America—Brazil: Dr. W. Dihimann, Rio de Janeiro, Caixa 6; Paraguay Uruguay Alfred Herbert Ltd., Coventry 


U.S.A.—Ulrich Kauermann, Fountain Square Building, Cincinnati, O. 
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HOLBR 
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MODEL T, No. 13. 
13 inches swing by 24 inches between centres. 


STRATFORD 


LONDON 


OOK 


RUS Football in play 
provides to the spectator 
a full measure of intense 
excitement. 


A try does not always pro- 
duce a goal. 3 


Trys may be necessary, but 
it’s goals you want. 


Speaking of production, a 
similar case applies; trying 
to get production is one thing, 
but to get it you must have 
the necessary Tools. 


The goal lathe of production 
is the HOLBROOK TOOL- 


ROOM LATHE. 








ENGLAND. 





“BROOMWADE” 
































We solicit your enquiries. 


BROOM & WADE 


TWO FAMOUS MOTOR 
CAR MANUFACTURERS 
TESTIFY TO THEIR 


HIGH EFFICIENCY 


and 


LASTING 
' RELIABILITY. 





_ Capacities from 5 to 5,000 c. ft. free air per 
minute. Any pressure, any type of drive. 









COMPRESSORS 

















THe SunBeAM MoTOR Car Co. Lp. 

p———— pha eng rd 

wre: ayy Ly = TR 4 
MOORFIELD WORKS, WOLVERHAMPTON. 











Literature and particulars sent upon request. 


HIGH WYCOMBE 
BUCKS. 
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Cheapest 
without 





At the 


MARBLE ARCH 
PAVILION 
Silently, Smoothly, this 
CROSSLEY DIESEL 


provides trouble-free 
reliable power. 








types from 5 to 1000 B.ELP. 














eaten Cae eae Dale & 8 te Candee ate, 
_ te 450 B.HLP. 


Clectriciigy-- 


Noise. Vibration OF ible 


— by installing 
atti 


Doubts as to the advisability of 
installing an internal combustion 
engine in a thickly populated area 
can be dispelled by perusal of the 
facts given below. 


f Here is a Crossley 80 K.W. Diesel 
electric set installed in the very heart 
of one of the world’s most exclusive 
residential areas, where any noise, 
vibration, or other nuisance, would 
be a serious matter. Situated in the 
West End of London, adjoining 
l Park Lane, the Marble Arch Pavilion 
} is one of the finest cinemas in the 
i} land and possesses most lavish 
equipment. 


This Crossley generating set supplies 
trouble-free power for the whole of 
the cinema, including lighting, pro- 
jectors, café and exterior illumina- 
| tion. Its steady output, the simpli- 
city of its controls, and the absence 
\| of vibration and noise, are prominent 
features 





ELECTRICITY at less than 
— + penny per unit — 
TOTAL ALL IN COST. 


D. 28 














CROSSLEY BROTHERS LIMITED. OPENSHAW. MANCHESTER. ENGLAND 











The 





no transmission 
trouble. 


With a ratio of not 
less than 3to {£, 
Smith’s “ Veeflat ” 
drive eliminates 
the expensive “VY” 
grooved driven 
Pulley, an ordinary 
Flat Face Pulley 
is all that is 


necessary. 














** THRAPSTON” INDUSTRIAL ENDLESS 


‘VEEFLAT” DRIVE 


SMITH & GRACE, LTD., 


Engineers and Ironfounders, 
i teen, THRAPSTON, NORTHANTS. « 62°70.” 
LONDON : 35, Queen Victoria Street, E.C.4. obs Ony. 





Illustration of an ideal Motor Drive to Main Shafting. 
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A Sturtevant Heating Plant 
is installed in these works. 


Particulars of» Sturtevant 
Heating Systems are given 
in our publication E. 1124. 


STURTEVANT 


ENGINEERING COMPANY LIMITED 
149 QUEEN VICTORIA Sr... LONDON E.C. 4. 


Glasgow : 50 Wellington Sc. ch s 196 D 
WORKS: - LONDON = NOTTINGHAM - MANCHESTER. 


















This new catalogue contains 
many illustrations and parti- 
culars of the RoBuston Pump 
for gravel, china clay, tin 


and other water-logged solids. 


‘A copy should be in the files 
of every official concerned 
for. the pumping of solids. 


Your copy will be sent free 
and without obligation, on 
application to Dept. E. 4. 


RUSTON-BUCYRUS LTD be 


Lincoln England 
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HERBERT 


9000 FEET PER MINUTE 


WITH PERFECT SAFETY. 


IF you install this Lumsden High- 
peed Floor Grinder equipped 
with Croce Wheels made by the 
Norton Grinding Wheel Co., Ltd., 
at Welwyn Garden City, you can 
maintain a surface speed of 9000 ft. 
per minute with perfect safety. 


The equipment is specially de- 
signed to withstand the strain of 
this high speed. 


You will reduce your labour costs 
by 60°. as many other satisfied 
users have done. 


Machines and wheels can be 
delivered from stock. 





DEMONSTRATIONS ARRANGED BY APPOINTMENT. Capacity 30” x 4" wheels. 


ALFRED HERBERT LTD. COVENTRY. 














Write for full particulars of : 


A\VAc 


AUXILIARIES 
=_— 
































STEAM TURBINE . 
650 k.w. Steam Turbo-Alternator arranged 
to pass out Steam for Process Work. 


TURBO-COMPRESSOR DIRECT 

COUPLED TO STEAM TURBINE 

Capacity 24,000 cubic feet. Pressure 
80 Ibs. per square inch. 








HICK 













































HARGREAVE} 


a ore GPa 1°) ge). 















‘““ Hivac” Steam Jet 
; Air Ejectors. 


“Hivac” Condensate 
Extraction Pumps. 








Evaporators and 
Distilling Plant. 


Feed Water De- 
Aerators and Closed 






























































Feed Systems. 
Feed Heaters and 
Heat Exchangers. 
ROTARY COMPRESSOR 7) {~)5 7% AS 9: EH Rapeonn STEAM CONDENSING PLANT. . 
Capacity from 15/6,000 cub. ft. per minute. ~Cleaning ater Surface Condensing Plants supplied up to all, 


Pressure 1/150 Ibs. per sq. inch. Strainers 
, . i and largest plants. 
Highest Efficiency, Automatic Control. ee ee _ ‘ 
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HERBERT— 






















2 
ik 


[ <. 
10452 


Herbert No. 7A Combination Turret Lathe with patent prismatic covered bed, anti-friction bearings to spindle and all shafts. Automatic lubrication. 15)° swing. 


BEST BY TEST. 


Ts new Herbert No. 7A Combination Turret Lathe has just been through its tests. Using a single 
Ardoloy Tipped Tool the following result has been obtained in Cast-iron, 198 Brinell. 
Reduction in diameter. Cutting speed. Feed. Material removed per min. 
lin. ik 580ft. per min. 25 cuts per in. i 132 cu. ins. 


Equip your plant for the tungsten-carbide tool era—Ardoloy Tipped Tools and the new Herbert 
range of super Turret Lathes. 


ALFRED HERBERT LTD. COVENTRY. 








Among the SEWERAGE or WATER WORKS INSTALLATIONS 


completing or manufactured by Gwynnes lately are those for :— 





FOR ALL SERVICES 





DRAINAGE 

IRRIGATION BRAINTREE BRADFORD 

DOCKS 

MINES ROMSEY FETCHAM 

SEWAGE 

nae SHARDLOW TAUNTON 

SALVAGE , 2... BETCHWORTH & BROCKHAM PORTSMOUTH 

SUCTION DREDGING * 

CIRCULATING HENDON U.D.C. NORTH KESTEVEN 

SAND AND GRAVEL ACOMB ORMSKIRK 
HINCKLEY BELPER 


VICTORIA GARDENS ESTATE, STAINES 
REIGATE MAYO 
s CHATHAM LLANDRINDOD WELLS 


Install Gwynne Lumps 
fo fei “toll het ‘ 


GWYNNES PUMPS L’? HAMMERSMITH. LONDON. we 




















-LEWS 
ON RING 
CO. LTD. 


T HEATH WORK 


PETERSEN 


FRIN( 





HUMPHREYS 


PATENT 


MAGNETIC 
CHUCKS 











We make different types to 
suit different requirements. 





DEMAGNETIZERS 





Our complete catalogue will 
be sent you on request. 
WRITE NOW. 


J. H. HUMPHREYS 


& SONS 


OLDHAM. 
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OTORS 
BIRMINGHAM 6 





POLISHING AND GRINDING 
MOTORS. 


A copy of Section 200 of our catalogue 
covering a range of the above machines 
will be sent to you on request. 


GUARANTEED FOR EVER 






Birmingham. Bristol. Cardiff. Edinburgh. Glasgow. Leeds. Liverpool. London. Manchester. Newoastle. Nottingham. Peterborough.' Sheffield. 








7,000 SATISFIED USERS 


Because they are Accurate and Dependable serous 
Na , experiemce — ensuring just those 





Standard’s cast iron, hammered piston 
rings are backed by 40 years’ specialized 





to half a thous.) 

_ and Deliveries are Certain 
FIT | 

f qualities of dependability, 

accuracy and long life 

And be insured against all risks 


which discriminating 
The STANDARD PISTON RING & ENGINEERING Co., Ld 





They never let you down! 











Telephone: 1651. ; 
Telegrams: “HUMPHREYS,” OLDHAM 





engineers appreciate. 
PREMIER WORKS, | DON ROAD, SHEFFIELD. cits rimen 


T ‘ 
41874 ROLLE PE. 
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SEE 
———-——- 


SSOCIATED RITISH ACHINE OOL AKERSL 


I7, GBROSVENOR GARDENS. | 


























LONDON, S.W.t. 


No Time Like . . 
. .- . the O.D. Time ! 


Now a recognised standard in drilling 
practice. If your times are not O.D. 
Times you are out of date—definitely 
neglecting a most important economy. 


That this is not an empty claim, but a stark 
reality, the following figures will prove :—~ 























Drilling, tapping and Drilli eine eens apanter- Drilling, fa and 
facing turbine ~ a my 








28; houss us 1 hr. 45 mins. - 3 hrs. 5 mins. 
223 hours a 4 mins. = 2 brs. 15 mins. 
6 hours na 1 hr. ja 50 mins. 


Above are a few comparisons which have recently come to our notice—all 
based om the same img arrangement, Multiple setting has in many 
cases enabled such rates of output to be trebled. 





High Depots. Fonwcusien Diao i 
—The -Electric Radial i 
= 15 tp Centre wid Caan Full details on request—or 


better still, call for a etal bon tel ee 
“Antiquates all previeus conceptions of high speed drilling.” 


A further aid to Drilling Economy—* BETTER-SERVICE ” Sockets. Write for sample. 


WILLIAM ASQUITH LTD., HALIFAX. 


CIO 000 TAU LLL MRM 


“BUTLER” PUNCHER SLOTTERS 


’ 









| \4 
Vek 4 a 
+) 










x a 
. " . 
Rar 


Slotters. The special features include motor drive, 
pendant push-button control, special toolholders, built-in 
circular tables, special large hand wheels for profiling, 
pump lubrication, etc. ‘Sizes made 10” to 48" stroke. 


ve! tae BuTLer Macuine Toot Company Lrp. i. | 
| l 


AlliaX. od | 
Victoria Ironworks, HALIFAX. scat 


Illustration shows Two 12%” stroke “Butler” Puncher 





(Two Lines). 
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italy 
Equipment 
Bullers 


STANDARD ADAPTABLE UNITS 
Yor Saving time and cost 





, Ao \{ Pgh OO y 





E.P.430 
CHIMNEY 
BRACKET 

























E.P.429 
BRACKET 
FOR MOUNTING 
ON WOODWORK 


_ ene) \ 
ger - 

TANDARD ‘ranges of Insulators and 
Metal Fittings forming adaptable 
units for Overhead Distribution 

are designed and manufactured through- 
out by Bullers at their own Works. 

Stocks of standard designs are 

maintained and we offer unequalled 
service in the production of every type 
of line equipment. 

We shall be glad to receive enquiries 

and submit estimates to meet any 
specification. 


























E.P.427 
CORNER 
BRACKET 


— 





E.P.428 
WALL BRACKET 

















E.P.43)! 
HOUSE 
SERVICE 
BRACKET E.P.386 
SHACKLE 
AND 
E.P.383 D itRON 
SHACKLE AND 
COACH SCREW 
TYPICAL STANDARD UNITS FOR DISTRIBUTION. 
Each unit illustrated is,supplied complete with insulators. 
lati problem, consult Ballers. } 








Pullers 


BULLERS, LTD., 6, LAURENCE POUNTNEY HILL, 
LONDON, E.C. 4. 


Telephone: 
Mansion House 9971 (3 lines). 





Porcelain Works : 
MILTON AND HANLEY, STAFFS. 


Ironworks: TRape onname Telegrams : 


TIPTON, STAFFS Bullers, Cannon, London 
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MANY BIRMINGHAM INDUSTRIES SHARE 


“ NATIONAL” ECONOMY 


In and around Birmingham may be found National Heavy Oil Engines in all classes'of industry, 
and everywhere there is the same enthusiastic praise of their reliability and economy. 


If you are paying more than 4d. per unit for electricity a National Oil Engine would be a 
profitable investment. Please allow us to forward quotation and particulars of running costs. 


6BHp NT 
scneat EaNsiee 
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Four 
typical 
ZS National 
_ = Heavy Oil 
installations 
in the 


City of 
Birmingham 


a. 
Tid B.H.P. National Heavy Oil Eagine at Messrs. Frank 


70 RH.P. Nationel Heavy Oil Engine at 
Hawker Carpathian Silver Co. Ltd., Birmingham. 


Messrs. M.° Howlett & Co. Led., Birmingham. 


OPINIONS OF A FEW SATISFIED USERS: 


Messrs. BECKETT. Dry Cleaners, Birmingham : 
us great satisfaction.” 

Messrs. WATHES, CATTELL & GURDEN, Ltd., Wholesale Dairymen, Birmingham : 
Engine installed in 1924 hes worked fourteen hours daily for seven days per week. 
ordered two similar Engines from you, which are doing equally well.”’ 

Messrs. M. HOWLETT w CO., Ltd., Engineers, Birmingham: ‘‘Our National Oil Engime has proved very 
satisfactory and economical.’”’ 

Messrs. FRANK HAWKER CARPATHIAN SILVER CO., Ltd., Birmingham : 
installed such an excellent and up-to-date engine ten years ago.”’ 


NATIONAL 


. 


** We have had two of your Oil Engines, and both have given 


‘Our 66 H.P. National Oil 
We have since 


**Our only wish is that we had 


HEAVY O11 ENGINES 





THE NATIONAL GAS 2 OIL ENCINE 00. L™ ASHTON-UNDER-LYNE, 


And 117 Queen Victoria Street, London, E.C.4. 


————————— 





EFFICIENCY 


DURABILITY RELIABILITY 





LOW 





MAINTENANCE CONSUMPTION 






















HOT PLATE XYLONITE PRESS 


Se OSEDO WN 


HYDRAULIC 


PRESSES 
PUMPS. 


SCRAP METAL BALING, 
FORGING, PLASTIC MOULDING, 
PACKING PRESSES. 





A.I.D. Approved Inspection Dept. 


ROSE, DOWNS & THOMPSON, 


EST. 1777. LTD. 
OLD FOUNDRY, HULL. 


LONDON .- 28, Victoria Street, 6.W.1. 














THE EMPIRE 
OIL SEPARATOR 


FOR 
EXTRACTING OIL 


FROM 


EXHAUST STEAM, 
COMPRESSED AIR, 


ETC. 


GUARANTEED TO EXTRACT 
98% OF THE OIL CONTAINED 
IN THE STEAM OR AIR. 








LIST GIVING FULL PARTICULARS SENT 
ON APPLICATION. 


Empire Engineering Co. 
(Manchester), Ltd., 


Telegrams : Telephone No. 
“ Appliances,” Manchester. 2339 Pendleton. 





LONDON REPRESENTATIVES :— 
E. G. THOMPSON & SONS, 
Ethelburga House, 91-3, Bishopsgate, E.C. 2.. 


Telephone: London Wall 1622. 
Telegrams : Tomsulteng, Stock, London. 
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| FIRTH 


ens) (030). 


DRILLS 





\ 


ARE YOU GETTING THE BEST OUT OF THAT NEW MACHINE ? 


If you are drilling Alloy Steels or any other tough proposition, 
“ Sixleda” will see you through. Consistent Leadership in 
drill excellence—that has been our constant endeavour.* = First 
came Speedicut drills—then, even better, Speedicut Leda 
drills, and now we advance to new and higher standards of 
excellence in steel, drill making technique, and amazingly high 
performance—only at the machine can you learn this truth. 


Write for our booklet No. 432 on this subject—gladly forwarded 


upon request—it will help you to solve your drilling problems. 


THOS. FIRTH & JOHN BROWN, LTD., “““worxs°“ SHEFFIELD 


Wits latest achievement in 
slitnay High Speed drill making 
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RENOLD CHAINS 


for —_ “ggg peezzezsee 
Counterweight and 
Rack Operation 


Full details and prices are £ 
given in price list Ref. No. 
016/35, which also contains 
particulars of the various 
Renold products available 
for the transmission of power and its 
control and operation. Send for a copy— 









i 
ae 
AT oP 





it will interest you. a oe 





THE RENOLD AND COVENTRY CHAIN COMPANY LIMITED 


MANCH ES TER Branches & Stock Depots in 


ENGLAND 


LONDON BIRMINGHAM MANCHESTER LEICESTER LEEDS COVENTRY NEWCASTLE BELFAST & GLASGOW 











BRITISH 


BR ELI Asterry 


PEEBLES 


Gyruero 









Plant 


Manufacturers of all 
Sizes and Types of 
Rotating 
Electrical Machinery, 
Transformers, 
and Rectifiers. 


Wiustration shows Two 260 
B.H.P. End-Hood-Pedestal Type 
and One 37 8.H.P. Protected 
Type induction Motors in the 
Pump House of The Blyth Ship- 
building & Engineering Co., Led. 











eeeeeeeeeeeeeeee 
. Dynamos 

* Alternators 

° Boosters 

+ Balancers . 
> A.C. &D.C. Motors ¢ 











* High Torque : 
Motors « 


° Synchronous In- ° 
duction Motors «+ 


° Mercury Arc . 
Rectifiers * 


ree Ciangere 





Eleetrieal Comes? inex 


EVERYWHERE . ey rents 


Motor Converters « 
: Transformers 
> 


PRODUCTS 


IRFFECTIVELY 
IEXEMPLIFY 
ie. BRETIER CONSTRUCTION 
& CO., LTD., 
Engineers, . . " 
= J IBERALITY INDESIGN 


BG FREICIENCY 





QERVICE 
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The Old gives 
way to the New 


The Breco Aerial Ropeway System 
will work equally well every- 
where, irrespective of the lay of 
the land. It will cross hills and 
valleys, rivers and other obstacles 
to speedy and efficient transpor- 
tation of goods and materials. 
Indeed, it is working under the 
most arduous conditions in all parts 
of the world with every success. 


Write for Catalogue. 


BRECO 
Aerial 
Ropeways 


BRITISH ROPEWAY 
ENGINEERING Co. Ltd. 


14, 18, High Holborn, LONDON, 
Ww.c. I. 


Telephone ; Chancery 8521. 
Telegrams : Boxhauling, Holb., London. 




























J.B. STONEs Gs 
NEW HEAVY TYPE 
PATENT 


NIBBLING 
MACHINE 


for rapid cutting of sheet metal 
KS 


J.B. STONE & CO.,LTD 
135,.FINSBURY PAVEMENT 


“— SS ce) sees. 
7 EC2 














THE GLEVELAND BRIDGE & ENGINEERING CO., LD., 


Constructional Engimeers and Bridge Builders. 


Crane Gantry Girders. 
Dock Gates. 


Foundry and Mill 


Harbour Sheds. 

Landing Stages. 

Piers and Pontoons. 

Power and Pumping 
Stations. 


SPECIALISTS IN DEEP 





Head Office & Works : 
DARLINGTON. 


Telegrams: Telephones: 
CLEVELAND, DARLINGTON. No. 2710 DaRLINeTON. 
CLEBRIDGE, LonDON. No. 3427 CENTRAL. 


London Office : 
123, Pall Mall, S.W.1. 


Siemens Steel Works, Sheffield. 


Engineering Workshops. 


Buildings. 


FOUNDATION WORK. 

















AY? 


». The British = Houston Co. Ltd., Rugby, England 








Spits - 







\\\ 


~*~ i: Bloctical 
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Rectifier Substation 
} — 3 Ral 








+ Turbo-Electric Liner 
SS. Strathnaver 
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_ AERIAL VIEW , 
| OF THE ETH CO AT wuasy a 
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FIT YOUR TRUCKS wien 





HUDSON'S PATENT 


BALL BEARING WHEELS & AXLES 
and cut your 5 ()/ 
transport costs by ° 


A BOY CAN DO A MAN’S JOB— 


when using trucks fitted with HUDSON’S PATENT 
BALL BEARING WHEELS, AXLES AND AXLE BOXES. 
The ease of operation is amazing—more trucks per train— 
handling costs reduced to a minimum. 








‘SAVE MORE than 
THEY COST’ =o FkTPh; seeet cating 
Surprising economies can be effected in AXLE BOXES. Bal Bearings. 





operating costs—one man tramming a 
loaded wagon which formerly required two. 
The great saving in time and lubricant 
soon repay the slightly extra initial cost. 
Replacements costs negligible. 








HAULAGE POWER 
STARTING EFFORT 


and GREASE 
ALSO PATENT “ BAKO,” TYPE—Differential Motion 


all reduced to a minimum FITTED WITH HARDENED STEEL BALL OR ROLLER BEARINGS. 





PATENT “CABO” TYPE— 
Wheels fast on Axle. 






Hudson's Patent grease-retaining system needs attention only once a year 
and bearings are always lubricated. The Pressed Steel Casings of “Faro” 
Axle Boxes and the High Tensile Steel Tubes of “Bako” and ‘“ Cabo” 
toughened Cast Stee! Wheels are practically indestructible. 


Roberk Hudson 


LIMITED 


ons: 38* BOND STREET, LEEDS 


Telephones: Leeds 20004. Telegrams (all offices); “* Raletrux.” Codes: ABC (Sth & 6th), Bentley & Marconi 


Write for Special Booklet, Works: GILDERSOME FOUNDRY, near LEEDS. 




















“100% Dividend.” LONDON OFFICE: 21, Tothill Street, London, S.W.1. 
(Telephone : Victoria 1324). 
rite SALES AGENTS FOR.—<CsSt«~s AFRICA : Luanda: P.O. Box 410. EGYPT : 
| A FOR | Johannesburg: P.O. Box 5744. Lobito : P.O. Box 101. Cairo: P.O. Box 1446. 
. Durban: P.O. Box 1007. Also at Alexandria. 
iSTEAM & DIESEL LOCOMOTIVES! Works : Raletrux Works, Durban INDIA : 4 
MAD THE HUNSLET GINE Salisbury: P.O. Box 586. Caleutta: P.O. Box 23. 
at wa CO.,LTD. aaeeere: P.O. Box 322. Karachi: P.O. Box 173. MAURITIUS: 
LEEDS. ; Beira: P.O. Box 292. Res Works: Kidderpore. P.O. Box 161, Port Louis- 
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Merryweathers’ Fire & Salvage Tug constructed for the British Admiralty 


SEND FOR NEW CATALOGUE 
No. 510 L, dealing fully with 


MERRYWEATHERS’ 
FIRE & SALVAGE BOATS 


For Sea, River or Harbour Work. 
Designed and built to suit special requirements. 


Also makers of 


FIRE AND SALVAGE GEAR FOR TUG BOATS. 
PORTABLE SALVAGE PLANT. 
LIGHT PORTABLE BOILERS AND STEAM PUMPS, ETC. 
PETROL, STEAM AND ELECTRIC MOTOR PUMPS, 
ETC. ETC, 


MERRYWEATHER & SONS, LTD. 


Incorporating SHAND, MASON & Co.) 
GREENWICH, S.E. 10, LONDON. 
























DIVING 
APPARATUS 


and all cther 
Submarine Appliances 





SMOKE HELMETS 


for Ships, Oil Tankers, etc. 
To Board of Trade Requirements 


SELF-CONTAINED 
OXYGEN BREATHING APPARATUS 
GAS MASKS DUSTITE MASKS 

FIRST AID 


and all other Safety and Protective Devices. 


SIEBE, GORMAN & CO. LTD. 


“NEPTUNE” WORKS and 
187, WESTMINSTER BRIDGE RD., LONDON, 8.E. 
Telegrams: “ Siebe, Lamb, London.” 
Telephone No.: Hop 3401 (2 lines). 

















F. W. BRACKETT & Co., Ltd., 
Engineers, Colchester. 


Water Screens, Pennell Wylie Filters, 








Pumps,Air Compressors, Iron Castings, etc, 














Superior 
Castings 





HENRY WALLWORK & CO., Lid, MANCHESTER 











Twist 


WHERE OTHER PACKINGS FADE AWAY 


under the extreme temperatures of 
high pressure superheated steam 
and compressed air 


“PALMETTO fn. 


stands up and gives long satisfactory 
service because it is all asbestos of 
the very highest grade, and carries 
such an amount of graphite grease 
lubricant that it does not harden 
in service. 


Why not let us send you working 
samples to test out under your 
own conditions ? 


W. F. JOHNSON & CO. (London) Ltd. 
Agents, 


14, Farringdon Road, London, E.C. 


for Valves. GREENE, TWEED & Co. 


Sole Manufacturers. 








F. E. DICKINSON, 
St. Andrew's House, HOLBORN CIRCUS, LONDON E.C. 1! 
Telephone; CITY 8138 
Teleg : “ Veed Smith,” London 





AUTOMATIC COUNTING 


VEEDER-ROOT COUNTERS 

















SPECIALISTS IN 


DROP-FORGING 
EQUIPMENT 


BRETTS PATENT LIFTER C* L” 


FOLESHILL WORKS, COVENTRY 





WiaT-ted.t1. 
OF THE PULLEY 
~ BELT 


TREAT- 
@ MENT 








Polar 







: MACE Of COLD SPACES 
We 
LIVERPOOL REFRIGERATION C 


LIVERPOOL 











ERATING 
Mack CHINERY 





















Tel. 321, 322 STAFFORD, 


Tender Locomotive, cyls. 164” x 22” stroke, gauge 3’ 34’, Total weight in working order 65 tons. 


W. G. BAGNALL LT. 


STAFFORD, ENG. 


LOCOMOTIVES 
WAGONS 
TURNTABLES. 








London Ope : 2 VICTORIA ST., 8.W.1, 
Tel. 1882 VICTORIA. 
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ra 


A conscientious workman was this 
“mighty man...when earth was 
young.” When he made swords, he 
rejoiced at the victories they gave ; 
when, in place of swords he made 
plough shares, he gloried in his services 
to husbandmen. 






















P, 
x 


Mera rler 
Pinar Para 


That same tradition of service handed 
down through the centuries explains 
the present-day efficiency of B.I. Spot 
Welders. The No. 30 Spot Welder 
illustrated below welds up to an added 
thickness of °625 inch on continuous 
work. It has eight heating speeds and 
automatic trip control switch with 
non-arcing contacts. The head is of 
the fixed type, which reduces the 
effort required on the part of the 
operator. 


B.I. 
WELDERS 


Prag eg ig Pag Pegg ma mca gg PAA 


Ping PP Pi Pad 








Pid Pig ig Pd Pig Pg Pg Pig Pg Vig Pg Pd ig Pd Pd 
Pandas rari narara aaa 


Pada id Pig Pd Pig Pd Vig Pg Td Pd 


Pigg Vig ac Pg ig i Pg Pg Pig Pg Peg Pg Pig Page mg Pd 





Pg Pig Pag Peg Tg Pag 









BRITISH INSULATED CABLES LTD. 
Cable Makers & Electrical Engineers 
PRESCOT, LANCs. 

Telephone No. PRESCOT 6571. 


LONDON OFFICE: SURREY HOUSE. EMBANKMENT, W.C.2. 
TELEPHONE Nos TEMPLE BAR, 4793. 4. 5, & 6. 


Pug ag Pag Ps Pag 
TadQag Pag ng Pagid Png Pegg Pag 
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Pag Tig Pa Pd Pg Psd Vind Pd Pd na 
Treg Tig Peg i ng Pigg Dig Pg Pg Pg Pd Pi ed 
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For further 

paddy pes a 

HADFIELD’S == HECLA «« THREE STAGE — 
Omi yy TTS ‘Wonder Worker 

apply for 

Catalogue 

No. 333. 


(TAYLORS PATENT) 
HAS ENORMOUS CAPACITY. REDUCES TO A FINE PRODUCT. 


PRODUCES THE MINIMUM OF SLACK. 











The capacity of the Breaker is enormous and the total 
redvction of the material crushed is greater than 
that of any other Coal Breaker on the market. 


HADFIELDS LTD. 


Aven of Work,  ~E8St Hecla and Hecla Works iu, cover : ae gs 
over 200 scree SHEFFIELD —— ENGLAND Comm —— meee 


No. 1192 














The following figures have been furnished by the Engineer-in-charge of 
an Australian Pumping Station in which we installed a 120-H.P. Paxman 
Heavy-Fuel-Oil Engine, and are based on pumping five million gallons. 


Steam Engine (Coal at 28/- per ton) . -- #3 110 
Electric Motor (Current at 14d. per unit) é , = 6 
Paxman Oil Engine (Crude Oil at 103)- per 


COMPARE hein ogo ‘anes 
For Eeonomical Power Production, Instal 


THESE COSTS! 
‘Poanan 
OIL ENGINES 


Catalogue D987 contains full particulars. May we send you a copy ? 


Davey, Paxman & Co., (Colchester) Ltd. 
COLCHESTER. 
London Office: 81-84, Aldwych House, W.C. 2. 























PATERSON 


WATER SOFTENERS 


have been adopted by large industrial con 
cerns at home and abroad. The illustration 
shows one of eleven installations carried out 
for the South African Railways. Sixteen 
water softening plants of varying capacities 
are now in course of erection for the L.M.S. 
Railway —the largest contract of its kind ever 
placed in Great Britain. 


SOFT WATER FOR BOILER FEED ENSURES FUEL ECONOMY. 


THE PATERSON ENGINEERING COMPANY LIMITED, 
20, WINDSOR ers mien shea LONDON, W.C. 2. 


F I RIF STAYBRITE 
STEEL 


penne 
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aap : n Nickel 

British Empire ' & 
Works, 

Wednesbury, 


TT | Bolts, 
pI & Fm] to SMMT. Specifications 
ure z & Special Designs | Shackle Pins, 
one | 
—_—— 







High Carbon Steel 
Heat Treated 
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Printing.—George Reveirs, Ltd. 





10-12, Rosebery Avenue, EC.1. are PREPARED 
to SUBMIT ESTIMATES for al DESCRIPTIONS of | 
PRINTING “Tas Ewomern” has been printed at this 


establishment since its commvuncement 





PATENTS DESIGNS AND TRADE MARKS 


| | arris & Mills,Chartered Patent 


ag ENTS, 4 aad 35, High Holborn, London 
Tel. Ad.: “ Privilege,” London Tel. No.: Chancery 7765 





THE GLASGOW RAILWAY | 
ENGINEERING COMPANY ‘| 


GOVAN, GLASGOW. 
Leaden Office 12, VICTORIA STREET, 5.W 
MANUFACTURERS OF RAILWAY CARRIAGE, 

WAGON & TRAMWAY WHEELS & AXLES. ; F K TD 
CARRIAGE AND WAGON IRONWORK, also CAST MAKE RS & O.., 


STEEL AXLE BOXES. 


Ll WORK 











FOR ALL PURPOSES, 


including 
PANELS and DOORS. 


= BRITAIN’S BEST = 
Very Attractive Prices 
Our experts at your service 


LIVERPOOL, BRISTOL, ETc 





FOR ILLUSTRATING 


SWAINS’ 
BLOCKS 


JOHN SWAIN & SON, LTD 


Columbia House 
89-92 SHOE LANE « « E.C.4 
HALF-TONE «= LINE «=: COLOUR 
3 SWAINGRAVURE 

WOOD ENGRAVING ;: TYPESETTING 
ELECTROTYPING = STEREOTYPING 


.» SPECIALISING IN ALL KINDS OF .. 

















ADVERTISING ILLUSTRATION WORK 














On Admiralty and War Office Lists. 


ASE 
Se eit | 1 /LEROY’S COMPOSITION, 


For Coating Boilers, Steam Pipes, &c 


| Prevents the radiation of heat, saves fuel, and increases the power of Steam. 
G. m. TURNER, ae. It ia reckoned the cost of the covering is saved in about six months 
RAILWAY ROLLJ) G STOCK & MINING MACHINERY — ALSO 
For Home and Abroad Asbestos Composition, Asbestos Mattresses, Asbestos Rope, 
Railway Wagons of every description. Tipplers Silicate Cotton, Plastic and Sectional Magnesia Coverings, 
Colliery Screensng Plants Elevators & Conveyors. | ——- Established 1865 —————— 
Stee om +o and Kep Gears Structural] Steel work. 





iets ome: uaxounr aut e'somnonat || F, LEROY & CO., L™! Gray Street, Commercial Rd., London, E. 1 


AND AT MANCHESTER. 


ls on Office : * 32, Viet ria Street, Sw 
“1 strated Advt. first issue in each mc ye on page 8.) 





FOR ENGINEERS 
oe 20 Re, REI A EER TAS 


GLOUCESTER FOUNDRY LTD., 
Wrought Iron Palley Makers. 


Malleable Iron & Non-Ferrous Castings 
of every description. 





hene: 8041. Telegrams: “ Pulleys,” Gloucester 
EMLYN WORKS, GLOUCESTER. 


THAT GOOD IDEA OF YOURS 
LET US DEVELOP IT FOR YOU 











nd Weare prepared to undertake the manu- 
= facture of all classes of 
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INCOMPARABLE 


MAGNET & GRAB CRANES. 
OPEN-HEARTH CHARGERS. 
SOAKING PIT CHARGERS. 
INGOT STRIPPERS & PUSHERS. 


ELECTRIC OVERHEAD TRAVELLERS 
FOR ALL PURPOSES. 


Specifications and Quotations on Request. 





THOMAS BROADBENT & SONS, LTD., 


Telephone :— Telegrams :-— 


amen HUDDERSFIELD. biome 


Huddersfield. Huddersfield. 





FOR LONG SERVICE a, 
LADLE CRANES UP TO 200 TONS. —— at 






SROADSZN 
5 TONS. 







SPECIAL MACHINERY 
either to Patents Specification or Draw- 
ings. Also the designing of any invention 
or specialty and pattern making, under 
the personal supervision of the patentee 
Machine work of every description for the 

‘ trade Speciality: Machine Cut Gears. 
Reducing gears for ali powers. Transmis- 

} sion Fittings of every description. We 
invite you to Inspect our new department 
for the sale of Engineers’ New and Second- 
hand Machines and Tools. 


GEORGE WAILES & CO. 


382-8, Euston Road, N.W.! LTO 


J.& E. HALL 


= LIMITED =~ 
ENGINEERS 


DARTFORD, KENT. 


Gdn Ofte: © ie 8ST. SWITHIN’S LANE, E.C.4 
lord 201; Mansion House 7356 


REFRIGERATION 


for both 


LAND and MARINE 
PURPOSES 


Established 1785 


W. H. ALLEN, ; SONS 2 6° 


QUEEN’S sidbucnmnata WORKS, 
BEDFORD, ENGLAND. 


























| eh ROOFS, 
4©~ BUILDINGS, 
BRIDGES. 
DESIGNS AND ESTIMATES from 


WRIGHT, 
ANDERSON & Co., Ltd., 


CONSTRUCTIONAL ENGINEERS 
GATESHEAD - ON - TYNE. 


LONDON OFFICE: 11, CARTERET STREET, 
QUEEN ANNE’S GATE, S.W.!. 














“IT can testify to its efficiency LORD KRLVIN 


Boyles 





rare AIR-PUMP " 


| VENTILATOR 


; 
FOR BUILDINGS AND SHIPS 

| DOUBI 3 vue POWER OF EARLIER FORMS 
| VER TWO MILLION IN USE 
| 

‘Ite effective action is secured by the scientifi 
utilisation of well-known natural laws.’’—Sir WILLIAM 
CROOKES F RS 

Awarded £50 Prize with Diploma (only prize offered) 
International Ventilator Tests London Highest Award 
International Ventilator Tests, Paris, Two Gold Medals 
with Diploma 

“Its complete success in securing the required 
continuous upward impulse is testified to by high 
authorities.”".—-GOVERNMENT REPORT (Blue Book) 


ROBERT BOYLE & SON 


VENTILATING ENGINEERS, 
65, HOLBORN VIADUCT, LONDON. 











Telephone: CENTRAL 4583 
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PARSONS 


50,000 K.W. 
TURBO -ALTERNATORS 


installed at 


The North-Eastern Electric Supply Co.'s 


DUNSTON B POWER STATION 


Desc. 30, 1932 
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-~& COMPANY LID 
HEATON WORKS, NEWCASTLE-ON-TYNE. 


London Office: 56, Victoria Street, Westminster, S.W. 1. 


MN ah Ae 
SAM i vm LUNAR 


L.P.8S. No, 492. 
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TRANE 






MADE IN LONDON. 


HEAT more Efficiently 


and more Economically with 


HEATERS 









UNIT 


Trane Unit Heaters 
reduce expenses by 
saving 15% to 20% on 
heating costs. Their 
overhead - suspension 
leaves the entire floor 
space clear for prac- 
tical use. By providing 
healthier and more 
comfortable warmth 
they become an im- 
portant factor in 
keeping workers 
energetic and efficient. 


Trane Unit Heaters 
can be installed 
with any hot water 
or steam system, and 
are guaranteed for 
steam ressures up 
to 150 lbs. per eq. in 


Write for the British Trane Unit Heater Brochure No. U.H. 1, 
* giving valuable statistical data on industrial heating. 


BRITISH TRANE CO. LTD. 
26, Rosebery Ave., London, E.C.1  -pione: cierkenseit 864 


Branches at Cardiff, Liverpool, Birmingham @ Belfast. 












WELDED throughout and consequently leak- 

proof, it requires only the laying on of 
Steam a Electrical connections to ensure a 
pleasant circulation of warm air throughout the 
winter and of cool air during the summer months. 
The low air velocity obviates objectionable 
draughts. Made also in larger size for fixing 
to wall. Write for full particulars. 


Ma USGRAVE 


UNIT HEATER 


Write for Catalogue W3N or phone our nearest branch for 
personal interview and advice. 


MUSGRAVE & CO., LTD., 


LONDON : Sardinia House, Kingsway, W.C. Holborn 0886. 
MANCHESTER : ht 





Arkwright House - - 3B riare 6457. 
BELFAST : 8t. Ann’s Ironworks - - Belfast 4161-2-3. 
CARDIFF : Mr. G. F. Middlehurst, 4, Clive 
Crescent, Penarth - - + Penarth 123, 
GLASGOW: Mr. V. E. Hood, 2, Soutbhill 
Ave., Burnside. - - ~- ~ Rutherglen 289. 


Indian Agents: Messrs. KEYMER, BAGSHAWE & Co., 4, Lyon's Range, Calcutta. 
S. African Agents: The DRYDEN ENG. CO. LTD., Box 815, Johannesburs. 


A UNIT HEATER 


occupying 110 tes a 





Also manufacturers of 
the famous Musgrave 
Works Heating Stoves 
and direct Fired Units 
for efficient and econom- 
tcal factory heating. 

















Send for 
ae a 
Catalogue of 


STANLEY 


Drawing Office 
Equipment. 















Sole Makers of 

mot STANLEY ™« 

Surveying & Drawing 
Instruments. 






































Everything 


for the 


Draughtsman. 










DRAWING INSTRUMENTS, POCKET 
COMPASSES AND DIVIDERS IN 
GREAT VARIETY. 


Drawing Scales of exquisite 
Quality by STANLEY in Box- 
wood, Boxwood Celluloid Edges 
and Ivory; Single Scales and 
Sets in beautiful Mahogany 
Cases. Name stamped on Scales 
without charge. 















& CO., LTD. 








286, High Holborn, 


STANLEY jonnon, wc. 
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BROADHEATH, Near 








TILGHMAN’S 


FOR 
TWO STAGE 


PORTABLE AIR COMPRESSORS. 





AIR COMPRESSOR CO. 


(PROPRIETORS) TILGHMAN'S PATENT SAND BLAST CO., LTD. 


MANCHESTER, ENGLAND. 
London Office :—17, GROSVENOR GARDENS, S.W. I. 





110 CUBIC FEET PORTABLE AIR COMPRESSOR 
DIRECT COUPLED TO PETROL ENGINE. 


SIZES FROM 55 TO 300 CUBIC FEET CAPACITY. 
ENTIRELY BRITISH MANUFACTURE. 
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‘ATER SOPTENERS 
DE-AERATORS 
SAPETY 
CONTINUOUS 


BLOW- DOWN 


witsam §IQDIBY 200.70 


Brookfield ;House, 
I}< sing 64, Brook St.. London, W. 1. 


Briquette Machinery 
FOR 
COAL, COKE, ORES, &c. 
WRITE :— 


HERBERT ALEXANDER & CO., LTD. 


Charmouth Street, Leeds. 


INDUSTRIAL 
FURNACES 


for 
Gaseous, Oil & Solid Fuels. 


British Furnaces Lo. 


DERBY ROAD, CHESTERFIELD. 
a 


WHITECROSS 


nc Ame Ww waLnc 
we and | neee 


for all recadas " WAbeeineum 


MECHANS LIMITED | 


Engineers & Contractors, 


SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 
10, Princes Street, Westminster, S.W. 1. 
See Illustrated aa ae appearing every 




























































Heap’s Patent Screwing Machines 


(Registered Trade Mark) 


with Tangential Dies. 


They are designed from beginning to end as high- 
class Machine Tools and embody features not 
found in any other make of Screwing Machine. 


The Die Head is of our own Patented design. 


All parts of the Head and also of the Die Holders 
which are liable to wear are of Hardened Steel. 


The wall of metal which surrounds the Die Holders 
solidly supports them, and also eliminates the danger 
of the Operator being caught by protruding Die 
Holders. 

The four-throw Cam is fitted with Hardened Steel 
Strips. 

The Hardened Steel Contact Blocks of the Die 
Holders bear for their full width on the Cams. 


These features render the Die Head when closed 
as rigid as a solid Die, and enable us to guarantee 
the Heads to screw perfectly parallel and uniform 
threads. 

Catalogue free on request. 


Joshua Heap © Co., Ltd. 


ASHTON - UNDER - LYNE, ENGLAND. 




















MANNING WARDLE & CO., 


propricTrors:-—KITSON & CO., LIMITED, 
AIREDALE FOUNDRY, LEEDS. 


TANK LOCOMOTIVES FOR 
INDUSTRIAL WORK. 


LONDON OFFICE - - 3, VICTORIA ST., WESTMINSTER, S.W. |. 








HENDERSON 








Henderson Aerial Ropeway for Conveying Crushed Stone from 
Quarry to Railway Sidings. 


. 





AERIAL ROPEWAYS 


ROPEWAYS 
CABLEWAYS 
DRAGLINES 
SCRAPERS 
SLIPWAYS 
CRANES & GRABS 
TELPHERS 
TRANSPORTERS 
CAPSTANS 











LONDON OFFICE: AMBERLEY HOUSE, 12, NORFOLK ST., STRAND, W.C. 2 
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With the “Bantam” 


You turn a small handle with 
the fingers and feel the breaker 
contacts close— better than poking 
with one finger and trusting. 


You press a stout knob and feel 
the breaker open the circuit — 
more satisfying than pushing a 
button and hoping for the best. 

You have automatic solenoid time 
lag releases which can be adjusted 
closely for motor protection, which 
operate with a positive blow and 
are self resetting—a real assurance 
that few thermal devices can give. 
this 


Compare sturdy oil-break 


ray 


oo hese om. : » : 


— 
SA 


3 %~< 
AA 









little circuit 
| breaker... 








“Dain” with the mony Gilat wit g 


devices sold for controlling motors 
and you will inevitably conclude 
that the “Bantam” is an Engineer’s 
production; not an instrument 
made with a lot of light parts, 
with light little 
breaking capacity. 


breaking 
capacity and 
time lag 


contacts and 


The “Bantam” cannot be beaten 


solenoid 
as a Direct-on Starter for small releases 
squirrel-cage motors. 


GGEORGE ELLISON 


LIMITED 





PERRY 


mann BIRMINGHAM 20 
TRADE J MARK 





Easton & Anderson 


Proprietors : 
The Pulsometer Engineering Company, Ltd 


Pumping 
Machinery | 


for Sewage and Water Works. 


39, Victoria Street, Westminster, S.W. 1. 
Works : READING. 








INTRODUCING 


AN 
[FIFTY- FIFTY 


ELECTRIC 
PUMPING 
Ser 


A unique combination of the best 
British and Foreign components. 














PATENT, CENTRIFUGAL SELF 
PRIMING, ETS 





LOW INITIAL COST 


Full details available in leaflet O.R. 


THE SIH! SELF PRIMING PUMP CO., 
Standish Road, Fallowfield, Manchester. 


























EXTRUDED RODS AND SECTIONS 


To customers’ specifications and designs in High- 
speed Screwing Brass, Naval Brass, White Metal, 
Manganese Bronze, Forgeable Alloys, and .High- 
strength Bronzes. 


NON-FERROUS METAL INGOTS 


To customers’ specifications in Gunmetal, Phos- 
phor-bronze, Manganese and Aluminium Bronzes, 
Brass, Type, White and Anti-friction Metals 





CHILL CAST BARS FOR BUSHES & BEARINGS 


in Phosphor-bronze and Gunmetal. Solid Bars 
from 4” dia. and cored bars from |” dia 






SOLID METAL PRESSINGS us 
in Brass and Bronze to any Design. . 


Made by 
M:KECHNIE 


BROTHERS LIMITED 
Metal Works: 
Rotton Park Street, Birmingham 16. 
Tel. Edgbaston 0380 (6 lines). 


Codes: Lieber’s 5-letter, Marconi, A.B.C., Sth and 6th Editions, 
| Bentley's Complete Phrase, Bentley's 2nd Phrase and Private. 






Tipp 
a a 


DS 






'Grame : MeKechnie, Birmingham. 










Branehes in London, Manchester, Leeds, and Newcastie-on-Tyne. 
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THE LAST WORD IN BULK CONVEYING 


RSSEEQ 


Redler Patents, Sharpness, Glos., Eng. 


THERMOSTATIC 
VALVES FOR 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS, &c. 


THE HORNE 
ENGINEERING CO. 


LTD. 
36, Pitt St, 


GLASGOW 
All types of Constructions in 


Mild Steel , Cast iron, 
Stainless Steel, 


Homogeneous Lead-Lining 
ASHMORE, BENSON, PEASE 


STOCKTON-ON-TEES 





























aRkaReD S 
Dasmom, aso Boers, Lrvenroot 
Loxvex Orros: 36, Vicromis St., Loxpox, 8.W. 1 




















MAGHINE GUT GEARS. 


& 


CHANGE WHEELS 
AND STANDS. 
All Sizes, 14 dp. te 4 dp. 

Accurately Cut by New Process. 

Very Low Prices. Ask for List. 


SPUR GEARS. 


patterns for all sizes, oval or + section arms 


Standard 
to Zin. pitch, face to suit, 5ft. diameter. 


MITRES AND BEVELS. 


To 2in. pitch and 24in. diameter. Larger sizes to order. 


PAPER AND RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 
CLEAN CASTINGS. Spur Gear Blanks 


from any of the above patterns. Balance Wheels made up 
to suit customer, and Castings only supplied if required. 


General Machine Castings made to Customers’ Patteras. 
Lew Prices for Planing, Boring, Turning, Screwcutting 


Send your Enquiries— 


Greenwood’s Standard 


Gear Cutting Co., Ltd., 
NEW BOND STREET, HALIFAX. 
Telephone: 1212. Telegrams: “ Gears.” 


COMPRESSED AIR PLANT 


Air Compressors and complete 
Pneumatic Tool plant for all 

| industries. Let us quote you. 

, 165, QUEEN VICTORIA ST., LONDON, E.C. 4. 


INGERSOLL-RAND Go., Lia. 


SCRIVEN 


FOR 
MACHINE TOOLS 


SCRIVEN & CO., 
YORK STREET IRONWORKS,. LEEDS. 
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also 


\\ HOISTING 
. MACHINERY 


of all types 























for 


SHIPS 


and other 
handling purposes 


Electric, 
Steam, Petrol ¥ 


and 


Friction types 


with Worm, Spur, 
Friction, and Belt drives 


BUTTERS 
WIN ra ES 4 





























GLASGOW: Maclellan Street, S. 1. 
Telephone ; Ibrox 1525 (4 lines). Telegrams: ‘‘ Butters, Glasgow.” 


LONDON : 125, High Holborn, W.C. 1. 
Telephone : Holborn 8654 (2 lines). Telegrams : ‘‘ Butacranes, Westcent.” 























TRADE NAME 


5 wphen onia 











The “Syphonia” pattern is made in 5 Classes and 
sizes ranging from # inch to 4 inches. 


The most economical Trap, as it discharges the con- 
densation only slightly above boiling point. 





“ SYPHONIA— 
——RAPIDE.” 
An open Float Trap for dis- 


charging large volumes of 
condensation as it is formed, 
Made in sizes from $ inch to 
4 inches. 





A quick discharge high duty Trap. 





“SYPHONIA VERTEX” 


A compact inverted Float Trap 
having the characteristics of the 
**Rapide,” but for smaller duties. 


Sizes $ inch, finch and | inch. 





Especially suitable for Unit Heaters. 


Radox 


Thermostatic 
Radiator 
—Trap.— 





Tested and sealed in the works 
during Manufacture—no further 
adjustment necessary. 








FOR PRESSURES UP TO 25 lbs. sq. in. 





A soundly constructed Trap, with an attractive plated 
exterior finish. Angle or Straight patterns. Sizes 


+ inch, 2 inch and | inch. 
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Heating 
Ventilating 

Dust Removal 
Induced Draught 
Forge Blowing 









































LL the problems 
mentioned oppo- 


j site, and similar 
Air Blast for problems, call for 
Oil Firing the movement of 

air by means of Fans 

Cupola Blowing We sake B the most 
mown reliable 

Flue Dust Propeller and Cased 
. Pans for these pur 

Arresting poses; we have been 

making them for the 

et cetera. last 50 years and have 


supplied and installed 
hundreds of thousands 
When, therefore, you 
need Fans do not fail 
to send us your en 
quiry and obtain the 
benefit of our expert 
advice and long ex- 
penenc e 









ALL TYPES—ALL SIZES. 


Telephone: Central 7091 to 70099. JAMES KEITH & BLACKMAN Oo., Lid., Head Office: 27, Farringdon Avenue, London, E.C. 4 Telegrams: “James Keith, Phone, London.” 














HARPER 
CASTINGS 


as re Used 
ee everywhere 


Duplex Type. 





N the manufacture of Industrial Instru- 

ments such as Pyrometers, Thermo- 
meters, etc., where accuracy is of such vital 
importance, the finest quality materials 
must be used throughout. 


Messrs. Negretti & Zambra, whose Re- 
cording Instruments are known all over the 
World, use Harper Castings exclusively. 


Harper Castings cost less— 
because they save more. 





JOHN HARPERE COL” 


eo to vennpeee 


. 
: TELE 
WILLENHALL 12¢ ( ¢ LINES MARFPERS , WILLENHALL. 


22.32 








THE BIBBY RESILIENT COUPLING. 


PATENTED IN ALL COUNTRIES. 


THE IDEAL RUNNING CONDITIONS 
FOR ALL MACHINES ARE PROVIDED 
BY BIBBY COUPLINGS, OF WHICH OVER 
15,000,000 H.P. HAVE BEEN FITTED. 


THE VALUE OF -A COUPLING IS 
DETERMINED BY ITS RESILIENCY AND 
THE BIBBY COUPLING HAS SIX 
TIMES THAT OF ANY OTHER MAKE. 





BIBBY COUPLING UNDER NORMAL LOAD. 


THE WELLMAN BIBBY CO., LTD., 
VICTORIA STATION HOUSE, LONDON, S.W. 1. 
Telegrams—COYPLINGS, SOWEST, LONDON. Telephone—VICTORIA 7752. 
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HACK 


SAW 
BLADES 


A British Blade 
without a 
Rival 





Made in 
Four Types: 


ALL HARD 

FLEXIBLE > 
DOUBLE EDGE and 
HIGH SPEED STEEL 






















EH48 


Always use “ ECLIPSE” 
HACK SAW) FRAMES 


Obtainable from 
all Tool Dealers 


Sole Manufacturers: 
JAMES NEILL & CO. (Sheffield) LTD., Composite Steel Works, SHEFFIELD, 11 








Condenser 
Tubes 


with maximum resistance to 
Corrosion 


HROUGHOUT our century and a half’s 

experience in the manufacture of copper 
and copper alloys, we have made it our con- 
stant endeavour to study the conditions to 
which our products are exposed when in use. 
In the case of condenser tubes, we supply all 
the standard alloys, and our technical staff will 
gladly advise as to the material best suited to 
any particular conditions of service. 





Thomas “= [e] 8 £0). & Sons L= 


Head Office - 
MERSEY COPPER WORKS, WIDNES 
London Office: 168 REGENT STREET, W.9 



















































ABOUT STEEL TUBES 


THOUSANDS OF DIFFERENT SHAPES 





—AND WHAT THEY MEAN! 


We have made over a thousand 
different shapes of weldless steel 
tubes. 


Think of the possible applications 
of a thousand shapes—the number 
of trades they serve—the possi- 
bilities they present of making 
articles of every kind in steel. 


Then consider your own product 
—whether it is possible to make 
it, or any part of it, by tubular 
processes. 


This is a question worthy of care- 
ful consideration, because tubular 
production is cheap production. 


Our is entirely at 


WRITE FOR BOOKLET No. 35. 





experience 


your disposal. 


ACCLES & POLLOCK LTD 





OLDBURY BIRMINGHAM 












HAMWORTHY 
AIR COMPRESSORS. 


Entirely British. 

















Light weight. 
Complete 






absence 
of 


vibration. 












Totally 
enclosed 






and 
protected 






from dust. 











25 B.H.P. Portable 
petrol driven type. 






Renowned for Superior Quality, Strength and Service. 
Economical and Reliable. 


Makers of All British Air Compressors in sizes from 3 to 
1,600 cu. feet per min. 


Single and Two Stage. 
Belt, Engine and Electrically Driven. 


THE HAMWORTHY ENGS Co, Lr. 
POOLE, DORSET, 


And 76, VICTORIA STREET, LONDON, S.W.1. 
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M“LARENS 
ENGINES 


FOR ROAD VEHICLES 


Ont 


















of the cylinder blocks, with 
the head and combustion space 
sectioned. The nozzle delivers fuel in 
a Spray against the flame plate at the 
mouth of the air cell. (By permis- 
sion of ‘‘The Commercial Motor.’’) 


The Crankshaft is mounted in seven 
main bearings; the oil pump is 
driven direct from the front end of 
the crankshaft. 








E Bing McLaren High 
Speed Diese! Engine 
is at once the answer to 
the high fuel costs of 
road transport and a 
thoroughly tried and 
trustworthy engineer- 
ing job. 

It is specially designed 
to fit into existing 
Lorry and ’Bus chassis 






ful and economical con- 
version from petrol to 
fuel oil engined vehicle. 


J. & H. McLaren Ltd. 
were the first firm in 
Great Britain to intro- 
duce the British Built 
High Speed Airless Injec- 
tion Diese] Engine 

British Built—British 











forming a most success- reliability throughout. 


J & H MSLAREN Lt” MIDLAND ENGINE WORKS LEEDS 








TURBO-COMPRESSORS 


For AIR and GAS. 


ONE OF THREE TURBO-BLOWERS SUPPLIED 
TO LARGE STEEL WORKS ABROAD. 





PARTICULARS 
OF ANY TYPE 
OR. SIZE ON 
APPLICATION. 


WRITE FOR 
PAMPHLET 
No. 101 B. 





voy 


DRIVEN BY SYNCHRONOUS MOTOR THROUGH SPEED INCREASING GEARS. 
CAPACITY: 12,500 Cu. Feet per Minute. PRESSURE: 22 Lbs. per Sq. Inch. 


REAVELL & CO. LTD. 
IPSWICH. 


Telegrams :— 


“REAVELL, IPSWICH.’ 


Telephone Nos.: 
2124 and 2125. 
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KEARNS | 
Universal Boring, Surfacing, Milling, Drilling & Tapping Machines 


INCREASED PRODUCTION. GUARANTEED TIMES GIVEN. 





























USED BY ALL eae ie 

THE LEADING FIVE SIZES 
BRITISH & with or without 
FOREIGN Travelling Spindle. 
RAILWAYS. 





TEST PIECE 
SOUTH AMERICAN 
AGENTS ; ¢ lang 
w 


Alfred Herbert Ltd., 
25 de Mavo, No. 267, 
BUENOS AIRES. 


every machine to 
prove accuracy. 





No. 2 size Kearns Patent Machine, as Exhibited at Buenos Alres. 


H. W. KEARNS & CO. L*™: 


BROADHEATH :: MANCHESTER) :: _ ENGLAND. 


FUEL ECONOMY. 


A Reduction of 15 PER CENT. in Fuel is obtained jby the use of the 


EXHAUST STEAM INJECTOR 


(METCALFE’S PATENT TYPE “H”) FOR BOILER FEEDING. 


DAVIES & METCALFE, a 


ROMILEY, near MANCHESTER. 


elegrams—“ EXHAUST” ROMILEY. Telephone—2219 STOCKPORT. Railway Address—ROMILEY, G.C. & M. Rly 


Onn a rater" DREDGING PLANT 
A 


a cog |” CUTTER SUCTION 
ey DREDGERS 









































TIN & PLATINUM 
DREDGERS 





PATENT ROCK 
BARGES 




















MARINE SLIPWAYS |~ | J 








—— BUCKET DREDGERS --—— TRAILING SUCTION DREDGERS —_—_ GOLD DREDGERS  -—— 


LOBNITZ & C° L™ RENFREW, SCOTLAND. 


CABLE ADDRESS—“LOBNITZ, RENFREW, RENFREWSHIRE.” 
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oe SIROCCOFIN 


gilled. tube 
air heaters. 





























Two, sections of, “Siroccotn” | @f@ Manufactured in sections of 
an nct tee horttontal tule. - Gifferent standard sizes: These a gs NIA BOM 
sections can be assembled to 
form a heating battery of any 
desired capacity. Suitable for 


all pressures up to 200|bs./o”. 





TRADE 


PRODUCT. 





| . 
wa [Full particulars from Two sections of “ Siroccofin ” heater connected 


arranged for horizontal ‘alte. DAVIDSON & co. LTD. in parallel ; tubes arranged for vertical fixing. 


Sirocco Engineering Works - BELFAST, 
NORTHERN IRELAND. 


HEAD, WRIGHTSON & Co. Limitep, 


ENGINEERS, IRON and STEEL FOUNDERS, 
TEESDALE !RONWORKS, 


steaa, | MORNABY-ON-TEES. 


Stockton-on-Tees.” 


MANCHESTER. BIRMINGHAM. NEWCASTLE. DUBLIN. 












Also STOCKTON FORGE WORKS, and 
EGGLESCLIFFE FOUNDRY, 


STOCKTON-on-TEES. 





BRIDGES, CYLINDERS ano 
STRUCTURAL WORK oF Att kinos. 
RAILWAY CHAIRS, 

STEEL CASTINGS 


TO 


INSPECTION. 





ADMIRALTY 
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\TAYLOR & CHALLEN PRESSES 











TAYLOR & CHALLEN 


DERWENT FOUNDRY. Works and Showrooms : 






TD. 
L*” ENGINEERS. 
CONSTITUTION HILL, BIRMINGHAM, 19. 


COMPLETE PLANTS MADE & ERECTED FOR THE PRODUCTION OF ALL KINDS OF 
PRESSWORK, MINTING, 
& MILITARY CARTRIDGE. 











ROLLING MILL 1212 with Hardened Steel Rolls. 
Weight, including Motor =570 cwrt. 


DOUBLE CRANK PRESS 1282. 











Weight, i: ciuding Motor = 535 cwt. 


SLITTING MACHINE 1026 for Transformer Strips 
Weight = 48 cwr. 





SCREW _PRESS 1023 A, Belt Driven. 
Weight — 263 cwr. 




















CLYDE CRANE & ENGINEERING CO., | LID., MOSSEND, near GLASGOW. 


FOR 
STEELWORKS, HARBOURS, 
SHIPYARDS AND DOCKS, 


LEVEL LUFFING CRANES, 


(JARDINE PATENTS.) 












vi oo 
ROTOPLUNGE : 
PUMPS 


from. '/sin. to 10 in. 

and still larger sizes : 
Plunger Pumps : | 
with Bot 
Rotary Motion. 
No Valves. 
Only 4 
working parts. 


British Made and 
British Owned. 


cities— 
8 to 50,000 G.P.H. 


bore 
ad : . 

bore Heads up to 150ft. : 
25° Suction Lifts : 


oy a without priming. 
2 bore Reversibility : 


7 automatically 2 
continuous delivery : 
from same outlet, : 
irrespective of : 
" changes in the di- : 
ae rection of rotation: : 
bore conversely, the 
_, direction of flow 
‘' may be reversed 
without changing 
bore 
: tor Water, Oil, 


direction of 
Petrol, Tar, &c. 





- b/e'bore 
7 Bla bore 
| BD oore 
Wa ore 
/ 


bore 


rotation. 


ASK FOR 
FULL LISTS 









: Combined 













Works: 
: Lightpill 
: fronworks, 
: Stroud, 

GLOS. 





Roteplunge Pump Co.l Li 


24. eereey Wes 








STARTING OR 
For large Diesel & 


Prices Low 







BARRING ENGINE 
other Prime Movers. 


Quick Delivery. 


A light, com Starts instantly 
pact motor, & oxerts a steady 
running an even torque. 


a very small 


quantity of Sizes to start any | 


Petrol or eo. Writefor | 
light Oil Catalogue El. 
Grams The COVENTRY 
Precision.” 
Phone VICTOR MOTOR 
054 & 5055 Co., Ltd., Coventry 








CARRIAGE WAGON 


MELDRUMS or 
TIMPERLEY for 
ACID RESISTING 
METAL FOR ART SILK, 
CHEMICAL AND DYE 
WORKS. Head Office 


SALTLEY, BIRMINGHAM ondon Office 











for Electric Service 


: Sets First-Class Steel Trailer Coach 
: with 5 ft. 6 im. gauge, 
: citeni Central 


VICKERS HOUSE 

















Argentine Railway 


































METROPOLITAN-CAMMELL 


FINANCE CC 







LIMITED 










BROADWAY. WESTMINSTER, SW! 
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‘Sentinel’ Air Compressors 


lf you have a Compressed Air Problem to solve, let 
us know and we will send one of our experts to con- 
sult and advise you, this without any obligation on you. 


Being specialists in this line, we have always in 
stock or in progress Machines of all sizes and types 
from which we can supply to meet any requirement. 


No. 17 Air Catalogue free on application. 


We are also the Makers of the 


‘Sentinel’ Ash Hoists 
“Sentinel” Air Hoists 
“Sentinel” Steering Gears 
“Sentinel ’’ Capstans, Etc. 








A 46? 


ALLEY & MACLELLAN, LTD. 


Sentinel Works, GLASGOW. 


Valves are made at Sentinel Valve Works, Worcester. 














HYDRAULIC PRESSES 





TYPICAL MATERIALS. HYDRAULIC PRESSES 


FOR 

DIRECT ano INDIRECT 

PROCESS ror TUBES 

Gunmetal : Phosphor 
rass Brass also Manufacturers under 

et 5040). 70/29)1 _— SERCK PATENTS. 


SECTIONS ano RODS. 
We are makers of 


TD. HYDRAULIC PLANT 
_. of all descriptions. 


VERTICAL on 
Dept» E, 





HORIZONTAL TYPE. 


















G COLD STARTING 
ATLAS WORKS, LOUCESTER, HEAVY OIL ENGINES. 





ENGLAND. 
































io 


PUMP 





Me 


SIMPLEX PUMP, 
SERIES R.P.V. 





DUPLEX 








Specialities : Specialities : 
BOILER FEED CENTRIFUGAL 
MINING TURBINE 
DEEP WELL CIRCULATING 
BOREHOLE HYDRAULIC 
VACUUM BOOSTERS 
HEAVY OIL AIR 
COMPRESSORS ‘ HEATERS 
CONDENSERS rrewuxceam eume - _CALORIFIERS _ 


CENTRIFUGAL PUMPS. 


ut a 


SPLIT CASING TYPE. TURBINE TYPE. 


i ANK PEARN & C9 [22 ~onane 
« PUMPS,” 
A'S; Mancuesten “te ‘eal 


| eee 


*PHONE : 
1141 
EAST. 



















ESTABLISHED “1837. 


STEAM LOCOMOTIVES 


FOR EVERY PURPOSE. 


DIESEL LOCOMOTIVES 


NOW STANDARDISED 


From 20 B.H.P. up to 150 B.H.P. 


_|THE AVONSIDE ENGINE CL” 


FISHPONDS, BRISTOL. 


Telegrams : LOCO, BRISTOL. 
Telephone : FISHPONDS 30. 


Codes used : 
ABC (Sth Edition) Bentleys. 





Oigioooo/ojolojololo oo oo /o/o/o[o/0/0/0/0/0/0/0/0/0/0/o/o/o/o) 
THE 


ISCA FOUNDRY CO 


London Offic ce; LIMITED Telegraphic Address : 


53. re et eager NEWPORT, MON Teca, Vic., London; 
. 


Isea, Newport. 


RAILWAY SWITCHES & CROSSINGS 





TANKS, WATER CRANES, BUFFER STOPS, BRIDGES, ROOFS, 
SIGNALS, HYDRAULIC FLANGE & SOCKET PIPES, CASTINGS, &c,. 


TURNTABLES 








THE ECONOMIC BOILER 


WHICH 
HAS 
MANY 
SPECIAL 
POINTS 





THE FOSTER ECONOMIC BOILER. 


A new Catalogue is ready which 

describes this boiler and enumerates 

the many advantages of the Foster 
Boiler. 


SEND FOR YOUR @OPY TO-DAY. 


JOSEPH 
Phones : STE Grane: 
PRESTON 5096. SOHO FOUNDRY Pe OUNDRY. PRESTON FOSTER, PRESTON. 
BLACKBURN 4224. YATES; BLACKBURN. 


YATESTHO¥ 
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Telegrams— 
i BRAKE,” Phone, Manchester. No. 7316 BLACKFRIARS, Manchester. 
EXCLUDING,” Pari, London. Nos. 9770—9771 Victoria London 
CABLE ADDRESS; “ BRAKE,” PHONE, MANGHESTER. CODES: A.B.C. 5th and 6th 


GRESHAM’S PATENT 


INJECTORS 


HOT WATER INJECTORS FOR DEALING 
WITH WATER UP TO 140 DEGS. WITH 
180 LBS. PRESSURE. 


Largest and Oldest Makers of Injectors 


IN THE KINGDOM. 


Every Class of Injector Made. 


Telephones 














London Office : 
4, Wood Street, Westminster, S.W. 1. 


GLASGOW OFFICE; WM. LESTER & SONS, 
38, BATH STREET, GLASGOW 


NEWCASTLE-ON-TYNE OFFICE FRED CRIPWELL, 
16, BIGG MARKET 





BELFAST OFFICE: R. PATTERSON & SONS, 
13 and 15, BRIDGE STREET 


GRESHAM & CRAVEN [2 


HEAD OFFICE AND WORKS 


ORDSALL LANE, SALFORD, Lancs. 











La. . 
INDIA : Heatly & Gresham, Led., 6, Waterloo Street, Calcutta. 
Do. 9, Forbes Street, Bombay. 
De. 14 and 15, Popham’s Broadway, Madras. 
De. 31, The Mall, Lahore. 








‘TWO oF THe BEST 


Spe) ‘STOTHERT 8 PITT” CRANE [== 
" *) UNLOADING “ROLLS-ROYCE”CAR |" = = 
FROM CROSS-CHANNEL STEAMER |~" 


. r 
» » 



















FOLKESTONE — 
MODERN ELECTRIC DOCKSIDE 
CRANES WITH PATENT 
CRANK-OPERATED HORIZONTAL 
LUFFING GEAR, LIFTING 
| 4 TONS AT $5 FT. RADIUS | 
01 HERTSPH TE BATH 
CRANES * CONVEYORS * MIXERS * PUMPS 











FOUR ELECTRIC JIB CRANES INSTALLED AT 
FOLKESTONE HARBOUR 











BY THE SOUTHERN RAILWAY. 
FOR INSULATION, sion TUL Ee: ote. 


Mi IC A. WIGGINS & SONS. 


Telephone: ROYAL 6629. 
1029103 andi 104, Minories, LONDON. 
































“THE ENGINEER” SERIBs. 


The Production & Treatment of Vegetable Oils 


By T. W. CHALMERS, B.Sc., A.M.I. Mech. E. 
(Of the Bditorial Stam of “THE BNGINEER.”) 
Cr. 4to. Folding Plates and Illustrations in the text. 21s. net. 


CONSTABLE & ©0O., Ltd., 10, Orange Street, London, W.C. 2. 
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GOOD 
RIVETING 


DEMANDS 
GOOD TOOLS 





AND YOU WILL FIND 
A *‘ BROOMWADE ’— 
PNEUMATIC HAMMER 
WILL FULFILL ALL— 
DEMANDS QUICKER, 
CHEAPER * BETTER 





YOU CANNOT BUY BETTER THAN 


THE WORLD'S BEST 
BROOM * WADE, LTD., HIGH WYCOMBE. 











ie 


Fe ee TTT 


TUBES 
SECTIONS 


dy Mild Stel £&P 
- Stainless 
Steel 


Round Tubes up to 6” diam. 
from 14 to 20 Gauge. 


1s 


The Britannia iteanta Tabs Co. 


LIMITED, 
GLOVER STREET, BIRMINGHAM. 
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THAN ANY OTHER) 













NE 







ike this 


need to be made by men skilled in the 
manipulation of tubes; the best material 
be spoiled by wrong methods of 


may 
manipulation. 


The manipulation department of the Talbot- 
Stead works is staffed throughout by men 
who have long and wide experience of coiling 
and bending tubes of steel and the various 
stainless alloys. 


Send your specifications to 


TALBOT-STEAD TUBE Co. Lt. 
BIRCHILLS WALSALL 
Telephone : Telegrams : 


Walsall 4186 (5 lines). “ Talbot, Phone, Walsall.” 


GEIPEL 


Head Office & Works: VULCAN WORKS, 156/170, BERMONDSEY ST., LONDON, S.E.1 

















ELECTRIC CABLE, 


ELECTRIC STARTERS 


& 
AUTOMATIC CONTROL, 
STEAM TRAPS, 

THe “RAPPER” Toow 


Cable Works: WEMBLEY, M'SEX 








SCREW MACHINE PRODUCTS 
5 


(. 
| MOTOR € GE NERAL be 


Se >, fog Se 
pe 


riITION LTO 
Ey BIRMINGHAM 


- ne 
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ON_ADMIRALTY ANO WAR OFFICE LISTS. 





Telephone Nos. 4107, 4108 and 4109. Telegraphic Address : ‘“‘ Exciyuzrs, DuNDEE.” 
Codes used: ‘‘ A.B.C.” (Sth Edition), Marconi and Bentleys. 


Machine Cut Double Helical Spur Gears. 
Totally enclosed Worm and Spur Reduction Gears. 
Machine Moulded and Machine Cut Wheels, any Size and Material. 
Heavy Haulage Gears. Shafting and Rope Pulleys for Mills and Factories. 





BISCO OOOO OOO OO OO oO Oooo Ooo ooo olololo ODO mee 





MESSRS. URQUHART LINDSAY & ROBERTSON ORCHAR, LTD., 


Associated with 
FAIRBAIRN LAWSON COMBE BARBOUR, LTD., LEEDS 
ENGINEERS, 


BLACKNESS and WALLACE FOUNDRIES, DUNDEE. 
SESS 220002 222222 22 22222") 22s 


LUMINIUM 
CASTINGS 


OOO OOOO 0/0000) 0/0/0/0/o/o 0/00 00/0/0/0 00 0/0/0000 oojojojololololololoojojo}o} 


OOO OO 0/00/0)0/0)0/0)/0/0)5) 










Strong 
Light-Weight 
Non-Magnetic 
Resist Corrosion 
Economical 


The use of Aluminium Alloy Castings is 
extending in every sphere of Engineering 
practice. The services of our organisa- 
tion are at the disposal of those wishing 


WILLIAM to investigate new applications. 


MILLS LTD 





GROVE STREET 
BIRMINGHAM 








l 
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“THE LANCASTER ” 
SUPER-LIMIT 


PISTON 
RINGS 


MADE FOR CYLINDERS UP TO ANY DIAMETER 

KEEP THE CYLINDER TRUE AND PARALLEL. FOR 
20 YEARS HAVE PROVED THEIR UTILITY AT PRES” 
SURES UP TO 250 LBS. PER SQUARE INCH AND 
1000 FT. PER MINUTE PISTON SPEED. EASILY AND 


EFFICIENTLY ADJUSTED 


GRAFT ON & CO. 





Send for Illustrated Circular. 


LANCASTER « TONGE, L"”: 


PENDLETON, MANCHESTER. 


“PISTONS.” M/C. TELEPHONE: PENDLETON 1484-5 


TELEGRAMS 
of “The Lancaster” Steam Traps, Metallic Packings, Wheels, ¢ic. 


Sole makers 











CONTRACTORS TO HM. GOVERNMENT. 
ATLAS WORKS, 


Seem. 


m application. 





Illustrated Descriptive List free « 


1885. 
London 1908. 


SILVER MEDAL, Inventions Exhibition, London, 

= GOLD MEDAL, PARIS, 1900. 
‘GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, 
GRAND PRIX, Buenos Aires Exhibition, 1910. 


-> 





East Ferry Road Engineering Works Co., 


LIMITED. 
Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
Patent Pneumatic Grain Elevating Machinery. 


ELECTRIC JIB CRANES 





THREE-TONS Patent Level-Luffing® Portable Pn yet te Cranes as supplied totthe Great]Western Rallway for 
rdiff, Barry, Penarth, etc. 


HYDROSTATIC CRANE WEIGHING MACHINES 


Engines, Pumps, Sluices, Capstans, &c. General Engineers & Ironfounders. 


Estimates given for Repairs. 





MILLWALL, LONDON, E. 14. 


legr: 
Hydrostatic, Phone, London. 
Telephone— East 3848 & 3849 
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FOUNDRY EQUIPMENT. 


The latest types of 
FURNACES, CUPOLAS, LADLES, 
MOULDING AND COREMAKING MACHINES, 
SAND PREPARING AND CONVEYING EQUIPMENT, 
SAND BLAST MACHINES, ETC. 


J. W. JACKMAN & CO., LTD.., 


Vulean Works, Blackfriars Road, MANCHESTER. 


Telegrams: “Blast,” "Phone, Manchester. Telephone: Blackfriars 4211. 











GALVANIZING.. 


In all its branches, in- 
cluding Sheet Metal 
Work, Tanks, Castings, 
Odd Work, etc., can be 
undertaken successfully 
by ARKINSTALL Bros. 
Ltd., for over fifty years 
specialists in such work. 









gt 


Your enquiries invited 


ARKINSTALL BROS. cea. 


Coventry St., BIRMINGHAM, ENG. 








LEAD PIPE MAKING 
MACHINERY. 


SHEET LEAD ROLLING 
MILLS. 


THE ECLIPSE TOOL G™: 


LINWOOD, «x GLASGOW. 


“THE ENGINEER” SERIES. 
WHAT INDUSTRY OWES TO CHEMICAL SCIENCE. 
Cr. 8vo. 6s. Od. net. 
By RICHARD B. PILCHER & FRANK BUTLER-JONES, B.A.(Cantab), A.I.C. 
WITH AN INTRODUCTION BY 
Sir GEORGE BEILBY, LL.D., F.B.S. 


These records supply a complete answer to the question : Whet » So ee the chemist in } suncttent 



























38, 


® ZAMBRA 


EGRETTI 





Holborn Viaduct, London. 










Au 


tomatic Controllers 
Distance Thermometers 
Electrical Thermometers 
Draught Gauges 
Depth Gauges 
Pyrometers 
Hygrometers 





Unequalled 
Accuracy. 














LAMBETH 





Established 1789. MADE 


Specially suitable for Drives in Engineering Works, Rolling Mills, Cement Works, 
Textile organ and Main Driving Generally. 
rar Free on application. 


THOMAS HART Lid, Saaee 


ROPES. 


3 OR 4 STRAND. 


WORKS, Thelen, England, 

















<— 
has 


be 















| 
| 
| 


long-wearing qualities. 


BRISTO 


Illustration shows the dove-tailed design of 


it fits snugly into the screw. 
Advantages: (1) greater pressure can 


spreading ; (2) when the wrench is taken 
out there is a slight expansion of the 
screw, which holds it firmly in place; (3) when removing the 
screw a contracting effect takes places, thus there is no liability 
of mutilated screws, and they can be used over and over again. 
In addition to the advantages of design, “ Bristo” Safety Set 
Screws have clean-cut threads of exact measurement, and are 
specially heat-treated, which makes them very tough and ensures 






THE SAFETY SET SCREW 


WITH THE 


DOVE - TAILED FLUTES. 


risto"’ Safety Set Screws. The wrench 
ding dove-tailed flutes, so that 


used in setting the screws without 


Send for sample screw and wrench 


BRISTOL'S INSTRUMENT COs 8 








life, and what part has he taken in industrial and social development ?"— ICAL REVIEW POMEROY STREET, NEW. CROSS 
CONSTABLE & CO., Ltd., 10, Orange Street, London, W.C. 2. Liremon, se ee 
A 
—1. 
HOWDEN LJUNGSTROM 2 . 
AIR PREHEATERS. fee. “ 
Maximum heat recovery sd 





Minimum space and 
weight. One thousand 
Service. 


in 
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VACUUM’ IMPREGNATION 
THE SUREST METHOD OF 
AVOIDING INSULATION 
BREAKDOWNS 9 /SmALWAYS 
USED FOR LANCASHIRE. 
CRYTO MOTORS 


Vacuum impregnation penetrates into every nook and 
cranny of the pyro this is of vital sama in 
the production of perfect insulation. 


THE INSULATION MUST NOT FAIL 


BUY LANCASHIRE CRYTO MOTORS WITH 
VACUUM IMPREGNATION FOR RELIABILITY. 


LANCASHIRE DYNAMO 
AND CRYPTO LTD 


















































WORKS TRAFFORD PARK, MANCHESTER, & WILLESDEN, LONDON, N.W. 10 ‘ 













NEW MODEL 


FOR STEAM, ELECTRIC, 
PETROL or DIESEL DRIVE. 


Have you 
had our 
illustrated 


JOSEPH BOOTH « BROS.LTD 


UNION CRANE WORKS, RODLEY, LEEDS. 


leaflet ? 


BOOTt 





nee rene ee — 

















STONEBREAKERS 
Crushing Rolls, 
Screens, Elevators and Conveyors 


ee ee ee 


ROBERT BROADBENT ! & SONS, Ltd., 
Phenix Ironworks, STALYBRIDGE. 
Telephone No. 296 Tel. Addrear— Broadbent, Stalybridge 


frecoimalticana 


> THE COIL ITCH CO.LTD. PHOENIX WORKS ¢ 
b JOHNSTONE * SCOTLAND ¢ 


IPETTER 
OIL & PETROL ENGINES: 


SIZES: 1% ro 400 B.HE 

















LONDON. 73b, QUEEN VICTORIA ST.E.C4 
Works: YEOVIL, ENGLAND. 



































NOW IS 
THE TIME 


to obtain contracts for 

the manufacture or 

machining of Engineerin 
product previously 

out pera 


* - 


RATES : 


One shilling per line with a 
minimum of 4 lines or 12/- per 
inch single column. 


Classified Advertisement Dept., 
“ The Engineer,” 
28, Essex Street, Strand, W.C. 2 


‘ea pee 








39th EDITION. PRICE 31/6. POSTAGE 9d. 


KEMPE’S ENGINEER’S YEAR BOOK 


OBTAINABLE FROM 


THE MANAGER, THE ENGINEER’S YEAR BOOK, 28, Essex Street, Strand, W.C. 2. 


Publishing Trade Agente-CROSBY LOCKWOOD & SON, 7, Stationers Half Court, Ludgate Hill, London, »E.C. 4. 
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ABIABLE DELIVERY 


PRESSURE 
e e e PUMPe 


SELF-CONTAINED HYDRAULIC SYSTEM. 





FLUID SUPPLIED DIRECT FROM PUMP 
—CAN OPERATE DIRECT TO PRESSES, 
ETC., WITHOUT ACCUMULATOR BEING 
INTERVENED. 

WIDE RANGE OF PRESSURE AVAILABLE. 
LARGE VOLUME LOW PRESSURE FLUID 
AUTOMATICALLY SUPPLIED FOR 
TAKING UP IDLE TRAVEL ON PRESSES. 


GREAT SAVING IN ENERGY EFFECTED, 
ALSO SAVING IN WORKING TIME. 


CONSTANT SPEED DRIVING MOTOR 
OF ANY TYPE CAN BE USED. 


CLOSED SYSTEM—AVOIDING WASTAGE 
OF HYDRAULIC MEDIUM (OIL). 


IDEAL PUMPS FOR FIXED OR PORTABLE 
HYDRAULIC EQUIPMENTS. 


SUPPLIED IN LARGE RANGE OF SIZES 


Stretching Machines. Hydraulically-controlled Metal 


Mixers and Truck Tipplers. Steering Gears, Tele- = BROADWAY. nine neem 
motor Systems and Cargo Cranes. Operating Large vicronin 6900. Re) Pe D ©) N, S Wi Ss potense, Seeeoed: 


Flue and Gas Valves, Testing Machines, Goods and WORKS AND REGISTERED OFFICE: 


Passenger Lifts _ELSWICK WORKS, NEWCASTLE-ON-TYNE. 
e@eeeee 


PECKETT & SONS, Ltd. Bristol. 


Telegrams— PECKETT, BRISTOL. London Representatives: FERGUSON & PALMER, 9, Victoria Street, 


Sia 
LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 


Hydraulically Operated Guillotine. 


VSG Pumps are particularly suitable for operating : 
Hydraulic Presses for all purposes, including Jogglers 
and Seed Oil Extraction Presses. Shears, Rivetters, 
Rams operating Chargers, Annealing Furnaces, and 






* Yeuurnows: NEWCASTLE S310! TELEGRAMS: VARISPEED, MEWCASTLE-OM-TYNE. 





Speciality 





| 
FULL PARTICULARS ON APPLICATION. 

















ROLLING MILLS ano i | | TO ENDURE 


\\ U Xx LIARY Hendrys’ unique method of construction gives a Belt of any length, and 
any thickness up to one inch of solid leather in a single ply. The 
MA AN <= | NERY absence of fasteners, lacing or joints of any kind gives delightfully smooth 
running. Freedom from vibration and from whip at all speeds and with 
varying loads ensures long life to bearings, machinery and the belt itself. 
The natural elasticity of the leather gives utmost power transmission without 
slip and phenomenally long lite—we have figures in this connection 
which will amaze you. Please write for our informative illustrated book. 


HENDRYS' seurinc 
BELTING 














Sole Mnirs.: JAMES HENDRY LTD.., Bridgeton, Glasgow. 
Branches: London, Birmingham, Manchester and Johannesburg, 























Deo. 30, 1982 


THE ENGINEER 











































































for all purposes. 











IHE varied conditions under which con- tre Fire Hose. 
veyor belts operate, together with the class | ah 
=| of material or merchandise they have te —- 
carry, make it practically impossible for us Sele Mebire of 
to standardise their manufacture. The fullest CAS. aa 
possible details therefore should be supplied to Tis sisbatesl ond sass 
enable us to manufacture a belt in particular efficients Belt in the 


accordance to the operating conditions, and to 
ensure maximum efficiency and service. 


| 
Reddaway Conveyor Belts, both India Rubber | 
and Textile, have a world-wide reputation for | 
Reliability and Efficiency. 





ss 
F. REDDAWAY & CO. LTD., 
PENDLETON, MANCHESTER 


BUSH HOUSE + + << LONDON, W.C.2. 


























WERF GUSTO 


Fa. A. F. SMULDERS - SCHIEDAM, Ho.tanp 


TELEGRAMS : ASMULDERS. 








TELEPHONE: 69030 (3 LINES). 








OTHER 
SPECIALITIES 


Floating Cranes 
of all capacities. 


Coaling Vessels 
and Coaling Ele- 
vators for bun- 
ering Steamers 
Mechanically, at 
Rates from 150 
to 1000 Tons an 
Hour. 





Passenger and 
Cargo Vessels. 


Tin Dredgers. 
Floating Docks. 
Tankers. 

Tugs, Etc., Etc. 


London Office: 
38, Victoria St., 
Westminster, $.W.1. 


Telegrams and Cables : 
VILVALLE, London. 
Telephone 


Stationary Cutter Suction Dredger ‘“‘M.O.P. 215C.” Supplied to the Argentine Government. 3190 Vietoria (2 lines) 
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END VIEW 


MOTOR Ry 
~4 - ISHOWING 








PUMP, "HIGH AND. ete! 
LOW PRESSURE 





MOTOR DRIVEN HYDRAULIC WHEEL PRESS—300 TONS POWER 








THE DELTA METAL CO., 


DELTA WORKS, EAST GREENWICH, LONDON, S&.E. 10. 
(And Delta Works, Dartmouth Street, Birmingham.) _ 


On the lists of the Admiralty, Air Ministry, War Office, India Office; Post Office, Crown Agents for the 
Colonies, Principal Railway and Steamship Companies, &e. 


SOLE . 9 
MANUFACTURERS Seal. 
OF Mark. 


HIGH-CLASS ENGINEERING ALLOYS: 


Strongest Malleable Bronzes. Acid-proof and other Corrosion-resisting Alloys. 
Ingots, Billets, Forgings, Stampings, Castings, Rods, pend Wire, Hy oy &c. 
“Delta” White Antifriction Metals, White Brass, Babbitt Metal, &c. 
_ Manganese apd Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, Zinc, Aluminium, &c. 


Supplied to pass Admiralty Tests or other Specifications. 
) ORIGINAL AND LARGEST MANUFACTURERS OF . & 
BRASS, BRONZE, YELLOW METAL, COPPER, NAVAL BRASS, RED Sed &c. 
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: shows part of: = 

: The Mirrlees Watson = 

Co. Ltd. Works. = 

Surface ana Jet Condensers : 
Ejector Air Pumps : 
Centrifugal Circulating Pumps _ 

All Horizontal and Vertical Spindle = 

High Class Manufacture = 


Reliability and Efficiency 


Made by 
The 


Mirrlees Watson Co. Lid. 


45, Scotiand Street, Glasgow. 


London Office : 
7, Grosvenor Gardens, S.W. 1 


Associated with 


Mirrlees, Bickerton « Day Ltd. 
Diesel Oil Engine Works, 
Stockport 
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Cube of Standard Mortar 3: 1, immersed 


10th AUGUST, 1931 


Telephone: Holborn 6431. 


Photograph taken 


30th AUGUST, 1932 


POINTS TO BE NOTED 


That the Fondu cube, despite its lengthy immersion, is com- 
pletely unaffected both above and below oil-surface level. 
That the Portland Cement cube has, in two months, practi- 
cally lost its cube form owing to the rapid action of the oil. 
The extraordinary distortion indicates the violence of the 
disruptive action. 


CONCLUSIONS TO BE DRAWN 
That Portland Cement is open to exceedingly rapid disin- 
tegration when brought into contact with certain oils. 
‘Taking the distorted cube, the cement obviously ceased to be 
of any practical value long before the end of the two months. 

That although other more generally-used oils are con- 
siderably less. violent than cotton-seed oil, the fact that 
Ciment Fondu has sustained this exceptional attack is con- 
vincing proof that it will be equally unaffected by the other 
oils which destroy Portland Cement. 


— 


Cube of Standard Mortar 3: 1, 


30th JUNE, 1932 


Lf you are interested in the subject of the permanence of concrete 
construction under adverse conditions please apply for free copy of 


** The Characteristics of Ciment Fondu. 


WORKS: WEST THURROCK, ESSEX. 





rep nee 


immersed 


You can see 

this Tank at 

the Building 
Centre. 


LAFARGE ALUMINOUS CEMENT CO., LTD.. 


LINCOLN HOUSE, 296-302, HIGH HOLBORN, LONDON, W.C.1. 
Telegrams: Cimenfondu, Holb, Londoa. 











CIMENT FONDU ENSURES ROCK-HARD CONCRETE 


IN 24 HOURS 











Send for a 
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time. 





It is British throughout., 
Send for particulars to :— 


ars 





“CLYNE” 


THE FIRST AND LAST WORD IN WATER COOLING 
Established in 1880, we were the first water 


experts in the country, and we now offer the 
up-to-date ton the market. To cool from 800 to 
,000 gal per hour in one unit, 


Giyne Encineerine Go. Lo. 


NELSON STREET, BOLTON. 


GOODALL CLAYTON& C9 LP 





LEEDS 




















D)._14-567 








CONVEYING PLANTS, BUNKERS &¢ 








THE ENGINEER 

















AUCTIONS. 





ESTABLISHED IN BILLITER SQUARE IN 1807 


FULLER. HORSEY 


SONS anv CASSELL, 


11, BILLITER SQUARE, 
FENCHURCH STREET, E.C. 3. 


MACHINERY AUCTIONEERS, 
SURVEYORS AND VALUERS 
or 
MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 





‘ranes.— Electric, Steam 


HYDRAULIC AND HAND, 
of all types and sizes. 
GEORGE RUSSELL AND CO., LTD., 
Motherwell, near Glasgow. 





A Selection of 


| CONSTABLE’S 
TECHNICAL BOOKS 











THIRD EDITION. § [Vustrated. 


Just Published — LEWIS’S 
RAILWAY SIGNAL ENGINEERING 
(Mechani 


By J. H. FRASER, B.Sc., A.M. Inst. C.E. 
Price 16s. net, 








ELEcTRICAL TIM 


HYDRAULICS AND 


By A. H. GIBSON, D.Se., 


MECHANICAL 


By G. F. 





} Tiustrated. 





| ELEMENTARY METALLURGY FOR ENGINEERS 
| By G. F. C. GORDON, M.A., A.M.LC.E., Lecturer in Engineering Materials 
and Saperintentent of Engineering Workshops in the University of Cambridge. 


-“ For anyone desiring to obtain a good elementary er in the 
subject of Fn saan this book is just what he needs.” 


Professor of Engineering, University of Manchester. 


M. Inst. C.E., M. Inst. Mech. E., F.R.S.E., Beyer 
FourtTa EDITION. 16s. net 
TECHNOLOGY oT 
CHARNOCK, M. Inst. C.E., M. Inst. M.E. 
EIGHTH IMPRESSION, 12s. 6d. net. 
“a 


i= «©3906 « Complete Scientific and Technical Catalogue 
post free on application to 


CONSTABLE & CO.,10& 12, ORANGE STREET, LONDON, W.C.2. | 


. 6d. net. 


ITS APPLICATIONS 


























Gteam Boilers, All Types and 


Sizes, Pig Loco., cs Launeh, Field-tubes ; 
also Recetvers, Heaters, &c. -THE 
GRANTH AM Dolcke © CRANK Co., Ltd, Grantham. 





FOR SALE. 
Continued from page 1 


aS OO 
A FEW SELECTIONS FROM 
OUR LARGE STOCKS. 


HEALD No. 60 Cylinder Grinder. 

LANDIS i4in. by 48in. Crankshaft Grinder. 
BROWN & SHARPE No. 2 Surface (irind-r. 
HENDEY 20in. stroke Shaper. 

COCHRAN BLY No. 4B Circular Saw. 
GLEASORN | lin. Bevel Gear Shaper. 
PELLOWS No. 615 Gear Shaper. 
HEREERT No. 2 Auto-Lathe. 





LAPOINTE No. 2 Duplex Broacher. 

LANDIS lin. Screwing Machine 

STIRK 20ft. by 7ft. by 6ft. 4-head Planer, motor 
driven. 


BROWN & SHARPE No. | Vertical Miller. 

BROWN & SHARPE No. 2G Automatic. 

GRIDLEY fin. 4-spindle Automatic. 

Baar. a & GRACE 24in. Surfacing and Boring 

athe. 

BUTLER 1 2in. Slotter. 

INGLE 20in. Tooth Rounder 

CHURCHILL Ii6in. by 84in. Plain Grinder. 

LANDIS 6in. by 18in. Plain Grinder. 

BROWS & SHARPE No. 3 Universal Miller 

BROWN & SHARPE No. 2 Universal Miller. 

MILWAUKEE 3B Plain Miller. 

CINCINNATI No. 4 Plain Miller. 

CINCINNATI 18in. Duplex Miller. 

BECKER 6B Vertical Miller. 

MILWAUKEE 2}B Vertical Miller. 

HERBERT No. 3 Vertical Miller 

WARNER & SWASEY No. 3A Universal Turret Lathe 

WARNER & SWASEY No. 4 Universal Turret Lathe. 

HERBERT No. 9 Combination Turret Lathe. 

LIBBY 18in. Turret Lathe. 

BARBER & COLMAN No. 3 Gear Hobber. 

BROWN & SHARPE No. 13 Gear Cutter. 

CARSON Gin. Gear Hobber. 

FELLOWS No. 7 High-speed Spur Gear Shaper. 

LAPOINTE No. 3 Broacher. 

BAKER No. 2 Keyseater. 

READ PRENTICE i2in. by 16ft. Lathe, s.p.d. with 
taper attachment. 

LODGE & SHIPLEY 7in. by 6ft. Toolroom Lathe. 

STEPTOE 24in. Shaper 

FOX D31 Multi-Drill with ten 2in. spindles. 


GEO. CoHEN, Sons & Co., 


4, SUNBEAM-ROAD, 
PARK ROYAL, LONDON, N.W.10. 
st Station : North Acton “entral London Rly.). 


’ 
CLASSIFIED 


ADVERTISEMENTS 


If you have a VACANCY fo fill, 
If you require a SITUATION, 


lf you want a MACHINE, 
FACTORY PREMISES, 
A CONTRACT, 
AN AGENT, 
A PARTNER, Ete. 
THEN STUDY AND MAKE USE OF THE 


CLASSIFIED ADVERTISEMENT 
SECTION IN 


Che Engineer 


LrD., 


Neare 











YOUR ADVT. WILL BE SEEN BY ALL 
THOSE INTERESTED. 





FOR SALE. 





JOR SALE, THEODOL te 
DRAWING INSTRUMENTS, SECOND - 
CLARKSONS, 338, High Holborn, W.C. 
(Op Gray's Inn-road). 
LEVELS. 


ok SALE, 
DRAWING INSTRUMENTS, SECOND - HAND 
CLARKSON’S, 338, High Holborn, W.C. 
(Opposite Gray’s Inn-road Ex 





“Son” 


We have just completed the purchase of the 
Plant used for the construction of the vast 


SILENT VALLEY RESERVOIR 
Co. Down, Northern Ireland, 


and it is now available for SALE. It includes: 
11—0-6-0 Standard-gauge SADDLE-TANK LOCOS., 


eyls. 14in. and 14tin. 
Steatess Gauge " eee CRANES, 
5-ton and 10-ton 
i—No. 5 RUSTON STEAM EXCAVATOR. 
1—CRUSHING and SCREENING PLANT. This 
is a complete —_ consisting of a 24in. 
by 19in. Hadfield he | Crusher, Two 
a Dise C Rotating Gravel 
Teens, Ox and Conveyors. 
1, 000—Tons of Fa, Ib. RAILS, with Fish-plates, 
Pp 
oe. & aft. “atin. Gauge POINTS 
OSSINGS 
21, 000—Standard d-gauge TIMBER _— ~ 
160—M.S.C. WAGONS, 4ft. 8}in 
32—10- Ton BALLAS T TRUCK, ri ‘Sin. gauge, 
with spring buffers 
100—CRANE SKIPS, Cireular and Bestenanine, 
5—AIR COMPRESSOR SETS, 
driven. 
8 —BOILERS, hoes. Type. 


—DITTO, Vertica 
5—ELECTRIC Ov ERHEAD TRAVELLING 
2 yd. and yd. 


CRANES. 
2- ae MIXERS, 


and 


belt 


capacities 
6—GROUTING PANS. 
80—PUMPS, Cen Pulsometer, Turbine, 


Vertical Spindle, &e. 
50—ELECTRIC MOTORS, 4 to 125 H.P., 500/550 


volts D.C 
s—CENE RATING SETS. 


20,000—Feet PIPING, 8. and 8., jin. to 4in. diameter. 
12, 500—WROT. IRON SITTINGS. 
1.000—Feet FLANGED PIPING, 4in. to 9in. dia- 
meter. 


8—WATER TANKS. 
18—SECTIONAL STEEL TANKS. 
Contractors’ Tools, Jacks, Forges, Anvils, 
&c., Offices, Buildings, Sheds, Cabins and 
numerous other items. 

An idea of the importance of the purchase is con- 
veyed by the fact that the total weight of the various 
items of CONTRACTORS’ PLANT concerned exceed 
8000 TON 


Very low prices will be accepted for prompt clearance 
and we will quote delivered to any station in Great 


Britain 

‘ 
Gzo. CouEN, Sons & Co., Lrp., 
LONDON: 600, Coomts par. ROAD, E.14. Tel.- 

cast 
NORTHERN : kd Works, Stanningley, or. 
Tel., 71171 Stanningley. 

WALES: Gastorks-road, Neath. Tel., 476 Neath. 
BELFAST: Sydenham-road, Queen’s Quay, Belfast. 


Tel., 7625 Belfast. 


MILLENNIUM STEEL CASTINGS 


MILLENNIUM MALLEABLE CASTINGS 
(Blackheart Process) 


MILLENITE (HIGH DUTY CAST IRON) 
CASTINGS. 





All made from the Electric Furnace. 


LAKE & ELLIOT, LIMITED, 
BRAINTREE, ENGLAND. 


HAND. j 


AUCTIONS. 

By Order ~ the Liquidator, ©. W. Raw, Esq.. F.C.A. 
ye BRIDGWATER CONSTRUCTION co. ‘Ltd. (fin 

UNTARY LI ATIO. 

453, HOLLOWAY. ROAD. N.7 

Henry Butcher and Co. 

will SELL by AUCTION, in Lots, on the 
PREMISES, = TUESDAY, 24th JANUARY, 1933, 
at 11 a.m. 


PLANT AND STOCK 


OF A CONSTRUCTIONAL 
ENGINEER, 
including 6ft. MOTORISED RADIAL oot LING 
MACHINE, by KIT a. AND WADE ROPPLING 
MACHINE for ANGLES . TEES, ‘ CHANN LLS, 


&c., by CRAIG one eDON ALD? PLANO MILLING 
MACHINE ; PUNCHING and = ARING MA. 

HINE ; PUNCHING MACHINE ; TOOL and 
CUTTER GRINDER ; - TNCANTO " ACETYLENE 


WELDING PLANT: SCREWING MAC - og —s 
and 8.C. Gap Bed and ‘Turret Lathes ; 

saws; Tinmen’s Benders and Rolls ; ‘pillar’ Drilling 
Machines ; Vices; Smiths’ Forges and Tools ; 
Benches ; Shafting ; ELECTRIC MOTORS, 400 
VOLTS, SINGLE- PHASE. = to 10 H.P.; 20 TONS 
STEEL ANGLES, ARS ODS, PL ATES, &c.; 

B, 


Nuts; Tool Steel ; 
Paints; Scaffold Poles and Boa rds; Ladders : 
Lifting Tackle; 2-TON “ FIAT” MOTOR LORRY 
and TRUCK ; Desks; Cabinets ; Typewriter ; Safe ; 
Mesars. 


and other Office Furniture. 
Catalogues (when ready) of ~ wasp. 
and RAW, Chartered Accountan 
Cheapside, E.C.2; or of Messrs. HENRY BU Tc HEE 
Plant and Machinery Auctioneers, 63 and 64, 
and at Place of Sale. 


1 Ton Hexagon Brite 


( “hancery- lane, W.C.2 ; 





R Heber Radford, Son & Squire, 


ENGINERRING TRON AND STEEL’ WORKS 


VALUERS. 
Telegrams, al Oe “saiyy oa, 20425 


ENGLISH STEEL CORPORATION LTD. 


Steel Manufacturers, Engineers, etc. 
Registered Office: 
VICKERS WORKS, SHEFFIELD. ENGLAND. 
Lendon Office: 
VICKERS HOUSE, BROADWAY, 8.W. 1. 


See advertisement page 26 last week. 


INCE FORGE Co., Ld., WIGAN 
Hammered or Hydraulic Pressed 


FORGINGS 


in Iron or Steel, Black or Machined, 
to 20 Tons. 


DIESEL OIL 
PETROL 
OIL FUEL 
KEROSENE 


A. W. MILES & COMPANY, 
7, CRANBROOK ROAD, ILFORD, ESSEX. 
Phone: ILFORD 0715. 














BAXTER’S KNAPPING-MOTION 


STONE BREAKERS 
ARE 60% MORE VALUE. 





W. H. BAXTER, L4., LEEDS. 





THE 


PREMIUM SYSTEM of PAYING WAGES 


A few copies of this book, the standard work on the subject, 


are left. 


They form part of the fifth edition, which was 


revised to meet the great demand. 


Copies in cloth boards, Two Shillings and Siapence each net. 


Post free to any address in the United _— 





“THE ENGINEER’ ti ‘Office, | 28, Essex Street, Strand, W.C. 





2s, 9d. 





AUCTIONS. 





FOR OVER 80 YEARS 


WHEATLEY Kirk, Prick & Co. 


VALUATIONS, 
PRIVATE TREATY 


AUCTION SALES 


ENGINEERING AND 

MANUFACTURING WORKS, 

PLANT AND EQUIPMENT, 
and 


THIS IS THEIR JUSTIFICATION FOR 
SOLICITING YOUR PATRONAGE AND 
AN ASSURANCE OF SATISFACTION. 


Permit us to give you an estimate. 


46, Watling Street, LONDON, E.C. 4 





WED. & THURS., 11th & 12th JANUARY, 1983. 

Oving to Messrs. George J (Lambeth), Ltd., 

De Y b Stewart's-lane, 
Bottereea, ; 


Wheatley Kirk, Price and Co. 


e been costumed te 
SELL BY PUBLIC AUCTION 


FIBCRMBAL. 
upon the WORKS PREMISE: 
63, 65 and 67, LAMBETH PALACE- ROAD. MEONDON, 


..1, on the dates mentioned, commencing each morning 
at 10.30 o'clock prompt, the SURPLUS 
MACHINERY, FURNITURE, STORES, 
ETC. 
including :— 

Numerous Capstan and other Lathes; Milling, 
Grinding, Drilling, &c., Machines ; Woodworking 

Machinery ; 8 Electric Motors, 4 to. 15 H.P.; 
foundry Plant and Tackle ; Tools ; tiheftine” 


Belting ; Weighing Machines; Fixtures ; Furniture 
and other effects. 

Large collection of Stores for every class of Sanitary 
use, including 20 Tons G.M. and Brass Castings ; 
10 Tons Iron Castings; Lead, Copper and Brass 
Piping. and an unusually attractive selection of 

SURPLUS VALUABLE STOCK, 
comprising :—Porcelain Enamelled Baths in various 
shapes and sizes, Marble, Onyx and other Lavatories, 
Lavatory Ranges, Lavatory Bowls, and wide selection 
of Sanitary and Fittings, from the most 
expensive and exclusive types to those in popular use 
and demand. 

An_ exceptional cppertanity is here afforded 
Building Contractors, and Fiat 


Company's well-known products under th 
an opportunity not likely to recur. 
oan hj ney > = one week prior to and on 
as of 8 d Catalogues obtai from the 
AUCTIONEERS. “6. Watling. street, * London. a6 
F 





FOR SALE. 


MODERN MACHINE 
TOOLS FOR SALE. 


Ex Arrel Johnston & Aster Engineering Co.'s Works, 
Damfries (in voluntary Kiquidation). 


Typical Examples :— 
Hey 9 HERBERT COMBINATION TURRET 
oe age with chuck, boring bar 
heron guards, pumps, ete 
No. 4 HERBERT CAPSTAN LATHE, «.p.<., 
with equipment for chucking—late series 
6a POTTER & JOHNSTON AUTOMATIC, 
complete with chuck and tool equipment 
AUTOMATICS, jin., i}in. 
and 1}in., complete with equipment £65 
GRIDLEY 2jin. SINGLE SPINDLE 
AUTOMATIC 
ALEXANDER 4-SPINDLE CYLINDER 
BORER 
No. 3a BROWN & SHARPE UNIVERSAL 
G MACHINE, s.p.d., complete with 
dividing heads and equipment 
FOSDICK 3ft. RADIAL DRILLING 
MACHINE 
NEW CENTURY 25in. PILLAR DRILL, 
with sliding head and tapping reverse 
CHURCHILL MODEL B. PLAIN GRINDER, 
ity 10 by 50in., also fitted with Cam 
grinding attachment 


GARDNER 22in. CRANKSHAFT TURNING 
LATHE 

CHURCHILL No. 2 HORIZONTAL 
BORIN D MILLING AND 


a, 
TAPPING MA £175 
NUMEROUS OTHER MACHINES, INCLUDING 
WOOD-WORKING MACHINERY. 


For Catalogues, etc., apply to :— 


ASTER LIMITED, 
DERING FO URENRON Wt ST.. 


Sitsiaoli ac eat 4131 & 4132. 
Telegrams: Asterenge, Phone, London. 


Spencer-Bonecourt Patent 
Waste Heat Boilers. 
$2, Farringdon 8 B.C. 4. 
TANK LOCOMOTIVES. 
arse Ne eer Te EQUAL TO 


K. and W. HAWTHORN, LESLIE and CO., Ltd. 
N -TYNE. 





£325 
£150 


£95 


£65 


£185 


£225 
£65 


£35 


9158 « 











Printed for the Pape by Groner Reveins, 
Limirep, at 10 and y-avenue, London, 
E.C.1, and published <*:- by Aes Rowaup 
VAUGHAN at Tue ENGINEER « Easex-street. 








Strand, in the Parish of St. Cement’ ‘Danes, in the 
County of Middlesex. 








Dec. 30, 1932 





THE 

















FOR CEMENT GROUT 


Fig. 6 AD G.—* Davidson” Cement Grout Pump. 
compressed air. 





Driven by 


Used in the construction of the Mersey Tunnel. 


“AIR LIFT” PUMPS 
MINE PUMPS 
WELL PUMPS 
ROTARY PUMPS 
PUMPS AND 
ACCUMULATORS 








Fig. 7200.—Three Throw Pump. With Electric Drive. 
For Waterworks, &c., Hydraulic Vessels, &c. 


Blackfriars 0052-3, Manchester. 











ENGINEER 


TRADE MARK 


UMPS 


90 years’ experience 





in manufacture 


Fig. 160 X.—Electric Ram Pumps. 





Fig. 7174.—Hand Pump for Cement Grout. 


COMPLETE SPECIFICIATION OF ALL 
PUMPS SENT ON REQUEST 


Beacon, Manchester. 
Edition and Lieber's 






















Che Engineer 





Dec. 30, 1932 
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Prompt delivery from large stocks in hand 
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Full particulars on application 


TELEGRAMS : GAS, LEEDS 


LONDON OFFICE, 


9, VICTORIA ST., 


DS 


S.W.1 


POWERFUI 


HAVE PROVED ABSOLUTELY RELIABLE IN EMERGENCIES 


REPLACING OLD BRIDGES AGAINST TIME REQUIRES 
CAREFUL PREPARATION AND RELIABLE APPLIANCES. 


)UNGS’ 
RAULIG LIFTING 


AT ALL TIMES AND IN ALL CIRCUMSTANCES. 











Lifting a 400 Tons Bridge after being rolled into: position on the 
L.M.S. Railway at Witton, Birmingham, with two’ 200 tons power 
Youngs’ Hydraulic Jacks. 


RYLAND STREET WORKS, 
A F NG 


WRITE FOR LIST No. 49. 


aad ’ o, o = 


| ANOTHER SUGGESS IN RELIABILITY TEST 


JACKS 


Oe Me MO OZ me 





Note how both edges 
of exit holes are 
tangential to the 
whirling chamber. |~ - 
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| VESSELS‘ BLUE STAR LINE 
| MUKIN YC RO F | 
OIL FUEL GEAR 


Long experience has proved the simplicity and many 
advantages of Thornycroft Oil Fuel Gear. 
sprayed into the furnace under pressure, and the correct 
mixture of fuel and air to ensure perfect combustion is 
assured by special patent burners and air cones, without 
the aid of steam. Complete pulverisation of the oil is 
effected in the sprayer by both edges of the exit holes 
being tangential to the whirling chamber. 
Oil Fuel Gear can easily be fitted to existing boilers and 
is suitable for all types of 
steam-raising units. 
Further particulars obtain- 


> able from: 


\ 








Heated oil is 


Thornycroft 


JOHN I. THORNYCROFT 
& CO., LIMITED, 
WOOLSTON WORKS, 
SOUTHAMPTON, 


Be British 
and 


BUY British. 






















